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AUXILIARY POWER FOR 
MINUTEMAN'S THREE STAGES 

The U. S. Air Force's Minuteman, first of the solid propellant 
powered ICBM’s. introduces numerous design and operational 
features unavailable in its first generation counterparts. End result 
is a smaller, lighter, less complex and lower cost missile. 
COMPACT DESIGN— Typical of these advances is the highly 
integrated APU design developed for all three missile stages by 
Vickers under contract to Autonetics, a division of North Ameri- 
can Aviation, Inc. A significant saving in package weight and 
envelope is provided by immersing the hydraulic pump com- 
pletely within its self pressurizing reservoir. 

APPLICATION FLEXIBILITY— An important design feature is 
the ability of the hydraulic pump to be coupled with a wide variety 
of drives including continuous duly electric motor, ram air turbine, 
hydraulic motor, flywheel, or be mounted directly on an engine 
drive pad. For the Minuteman application, an intermittent duty 
d-c motor is used. 

UNUSUAL STORAGE LIFE— A fundamental design goal of the 
Vickers Minuteman APU was to match the unusual storage life 
of the missile. This has been accomplished to provide long service- 
free standby in the missile, coupled with convenient ground 
check-out. 

HIGH RELIABILITY— The schematic diagram below shows the 
absence of external tubing and the requirement for only one 
external dynamic seal. These factors along with a proven pumping 
element and relative low operating speeds have led to a highly 
reliable system. 

This solution is typical of the Vickers “Programmed Power" 
approach to energy conversion, power transmission and fluid 
transfer. Get more details on this application by writing for 
Bulletin A-5249. 
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Engineers, scientists: investigate outstanding opportunities at Aerojet. 




NAILING DOWN 
the furniture 


Many custom interiors look good when they’re new. But in a short time you dis 
that hinged panels become loose, joints separate, finishes mar easily and doors 
fit. You may even begin to realize that the shape, size or placement of furniture is 
awkward and uncomfortable. These conditions result from the fact that unseen 
structures of the interior are not properly engineered for the stresses of flight. 

Every AiResearch custom interior is engineered to stand up for the life of the 
aircraft. An AiResearch interior starts with outstanding basic design incorporating 
your requirements. The design may reflect modern styling, preferred by most cus- 
tomers. And in every case, only the finest materials are used. Each piece of furniture 
is beautifully built and hand finished. Construction is lightweight yet rugged 
throughout. So why fly second class in your oion aircraft? 

AiResearch is the most experienced company in the complete modification of corpo- 
rate aircraft, including installation of electronic, electrical and instrument systems. 

Send today for our 28-page , color brochure illustrating and describing AiResearch 
custom interiors and the company's complete facilities. 
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CLEVITE /mRD announces a significant accomplishment— controlled permeability in a wide range of 
materials and structures. This breakthrough moves many advanced aerospace configurations and acces- 
sories closer to design reality. nr Heat flux capacities are unique— as high as 11,000,000 BTU’sfsq. 
ft. /hr. measured calorimetrically. Exposure to plasma temperatures in excess of 19,000°F. for many 
seconds is routine. Permeability can vary widely— coarse porous to microporous character with distribu- 
tion ranging from highly uniform to gradated, and controlled both in and transverse to flow direction. 
Suggested applications: cooled structures employing transpiration or internal ablation, fluid injection, 
cold wall combustion, vectoring and other out-front applications. nr If heat is your problem, you need to 
know the full story on Clevite controlled permeability. Contact Mechanical 
Research Division, Clevite Corporation, 540 E. 105th St., Cleveland 8, Ohio. 
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NEW MAGNETIC HOLD-IN SWITCH 




SWITCHES 


PERMITS REMOTE ELECTRICAL RELEASE 



THE NEW “6ET" MAGSWITCH* is a sealed momentary- 
action toggle switch with a built-in solenoid. When the sole- 
noid is energized, actuation of the toggle lever holds the 
switch in operating (maintained) condition. Breaking the 
solenoid circuit (usually done remotely) releases the sole- 
noid-held lever, converting the switch from maintained to 
momentary condition. Release can also be accomplished by 
manually overriding the toggle lever. 

The precision, double-pole double-throw switching unit 
and solenoid are contained in one compact unit. The "6ET'' 
measures approximately 2V4” behind the panel and one inch 


in diameter. This switch requires no auxiliary relays as do 
other remotely controlled switches— another saving in space. 

Switching unit and solenoid are sealed within an enclosure 
which has been evacuated and filled with inert gas under 
pressure, which insures reliable operation, regardless of 
changes in atmospheric conditions. An elastomer seal at the 
base of the toggle lever prevents entry of dust or moisture. 
The "6ET" meets immersion test requirements of MIL-E- 
5272, procedure 1. See the Yellow Pages for the nearby micro 
switch Branch Office or write for Data Sheet No. 121. 


MICRO SWITCH . . . FREEPORT, ILLINOIS 
A division of Honeywell 



Honeywell 

MICRO SWITCH Precision Switches 


The Solar T-350 gas turbine is now' in production. It is a rugged, 
reliable engine ideally suited for aircraft starting and multipurpose 
auxiliary power applications./ The T-350 can be used for electrical 
power generation and as a power source for air conditioning, de-icing 
and hydraulic systems./ The T-350 weighs 195 lbs. In varying 
configurations, it produces nominal ratings of 350 hp or 235 kw or 
130 ppm of air at 54 psia. It is available in a combination of air bleed 
and shaft power./ Like all Solar gas turbines, it starts instantly, has 
minimum vibration and is easily maintained. Fuel consumption is low. 
Write to Dept. J-146. Solar Aircraft Company, San Diego 12, Calif. 


Versatile new Solar T-350 gas turbine 
does more jobs more efficiently 
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Strong steel skin for the Skybolt 


An Air Force B-52 bomber will be able to hide in 
the sky and launch tour Douglas Skybolt nuclear 
missiles at targets 1,000 miles away when this air- 
launched ballistic missile becomes operational! 
The Skybolt, presently under development, will 
give us another strong deterrent against enemy 

To obtain this long range, Douglas designers 
had to trim every ounce of dead weight from the 
Skybolt without sacrificing strength or perform- 
ance. They used an ultra-high-strength steel 
sandwich-rolled between two other steel plates 
to obtain highly uniform gage and extremely 
smooth surface. The result— a steel motor case of 
great reliability. Sandwich-rolled sheets are also 
commercially available for other industrial 
applications. 

The search for stronger, lighter-weight com- 


ponents has led to general use of ultra-high- 
strength alloy steels for vital parts of rockets, 
missiles and aircraft. United States Steel has 
been a pioneer in their development. All USS 
Aircraft Quality Steels are accurately controlled 
during production to meet military specifications, 
and to assure uniform cleanliness and maximum 
responsiveness to heat treatment. Our metallur- 
gists are ready at all times to help you make the 
best selections. For more information, write 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. USS is a registered trademark. 

United States Steel Corporation • American Steel 
and Wire Division • Columbia-Geneva Steel Divi- 
sion • National Tube Division • Tennessee Coal 
and Iron Division • United States Steel Supply 
Division • United States Steel Export Company 


United States Steel 



New naval defense concepts are vital in these days of nuclear submarines and guided missiles. One of 
these: A destroyer-class hydrofoil boat guided to lurking enemy submarines by remote sonobuoys. l-'ord 
Instrument is now working to turn this new concept into operational hardware . . . one of the most 
recent efforts in our 46 years of service to all branches of the armed forces. 


FORD INSTRUMENT CO. 
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RYAN FIREBEES 


keep more U.S. combat teams "on target” than all other jet targets combined ! 


f WITH THE AIR FORCE 


! WITH THE NAVY 


Ryan Firebees will again be the jet 
targets at the Air Force’s World 
Wide Weapons Meet, William Tell 
-1961 ( Oct. 16-26 ) . This is the third 
time Firebees have been selected for 
this important meet since 1958 when 
the Firebee pioneered the use of free- 
flying targets at a weapons meet. 
This year, 15 squadrons of the Air 
Force's best Century Series fighter- 
interceptors will pit their skills 
against Q-2C’s, the most reliable 
“enemy” jet target to challenge the 
Air Defense Command! 


Since 1956, earlier version Ryan 
Firebees have made hundreds of 
operational flights with the U.S. 
Navy. Tbday . the newest Firebee, the 
transonic Q-2C, is operational with 
Fleet units of the Navy and ordered 
in quantity for extensive use. Fire- 
bees pioneered as the first jet targets 
selected for Navy Weapons Meets — 
at Operation "Top Gun!’ in 1959— 
and have established unmatched rec- 
ords of reliability for continuous on- 
range performance at these extended 
military competitions. 



Firebees are flying at White Sands 
Missile Range under Ryan logistics 
crews who assemble, fly and main- 
tain the jet targets, in coordination 
with U.S. Army missile teams. For 
Army low-level target needs, Ryan 
developed the successful Firebee 
ground launch capability, in 1959, 
which is now available to all Mili- 
tary Services with all Firebees. 
Newest Army Firebees are transonic 
124-E targets now used to evaluate 
Army missiles for both low and high 
altitude performance. 


No other target compares with the recoverable Ryan Firebee for high-speed, 
high-altitude reliability and low cost per target mission. Ryan Aerospace— 
Ryan Aeronautical Company. San Diego, California. 


RYAN 

AEROSPACE 
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HAMILTON STANDARD ANNOUNCES 


4 new static inverters 
specifically designed for 
aircraft and missiles 



UNITED AIRCRAFT CORPORATION 
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BUSINESS WEEK - abou/ttle vital 
American business activity. • THis ne 


Texaco reports on Local Airline Service for business and pleasure 



Unusual vacations for the time-conscious 

are a specialty of the Intra-Alaskan Lines 

Vacationers pressed for time, yet with a yen to do “some- 
thing different” should take a close look at what many of the 
Intra-Alaskan Lines have to offer. 

For example, travelers actually pan for gold north of the 
Arctic Circle on Wien Alaska’s “Polar Sea” tour. Cordova 
Airlines also fly modern day gold seekers to the "Klondike” 
on their Dawson City Sourdough Tours. And amateur natu- 
ralists can watch the annual seal migration first-hand — if 
they get to the Pribilofs via Reeve Aleutian Airlines during 
July and August. 



Local carriers test downtown air service 

Businessmen in a hurry may soon be able to take-off and land almost outside their 
downtown offices — if experiments now underway by several local carriers prove out. 
Allegheny Airlines kicked off its experiment with an application to the CAB for 
scheduled helicopter service in the Washington-Baltimore area. Allegheny plans 
take-off and landing points in downtown Washington and at four local airports. 
Lake Central Airlines is currently testing the Vertol 107 (Vertical Take-Off 
and Landing Aircraft) in both intra-city and downtown to downtown flights. Cities 
getting the benefit of this experiment are: Washington, Pittsburgh, Cleveland, 
Detroit, Toledo, Dayton, Indianapolis, Lafayette and Chicago. 

Ellis Air Lines in Alaska already offers its own kind of downtown to downtown 
air service. Ellis sidestepped the problem of lack of airfields by landing passengers 
on the water right in front of their destinations. 





Switch to air freight enables one firm to scrap warehousing . . . save $360,000 a year 


Local carrier freight service makes “all the way by air” delivery possible. Air freight 
may be stirring up a quiet revolution in warehousing. An indication is the recent move by 
one of the nation’s biggest electronics firms to scrap its entire warehouse system in favor 
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NEW JET TIRE 


SHOWS YOU WHEN IT 
NEEDS REPLACING! 



Here’s another B.F.Goodrich first in tires ... a fabric 
tread jet tire with a built-in “wear indicator.” A thin 
layer of light colored rubber at the bottom of the 
wearable skid depth signals you when it's time for tire 
replacement. This tire increases safety, and simplifies 
maintenance, since worn tires can't be overlooked. And, 
if you plan to retread, the "wear indicator” helps avoid 
running the tire beyond the point where it can be re- 


treaded. This BFG improvement seems simple, mechani- 
cally, yet it required intensive development to assure 
compatibility of compounding. It is now available — at no 
extra cost— on all high speed fabric tread tires for military 
and commercial jets. For your requirements check your 
BFG sales representative. B.F.Goodrich Aviation Products, 
a division oj The B.F.Goodrich Company, Department Ait -9B, 
Akron, Ohio. 



aviation products 


EDITORIAL 


The Military Space Role— II 


We are at a critical crossroad in our national space 
program. The top political levels of our government are 
now convinced of the necessity for a vigorous, expand- 
ing national space program and are willing to provide it 
with adequate financial support. Even many of the 
original scientific skeptics who scoffed at the value of 
space exploration have changed their tune in light of 
space technology's achievements during the past few 
years and the portent for the future. 

But unless this vastly expanded space program is 
properly organized and managed to meet all of the na- 
tional requirements in space technology, both military 
and civil, it will hardly pas' the proper future dividends 
that this vast investment should yield. There is not yet 
a clear indication that military space requirements are 
receiving more than cursory consideration at any of the 
top government levels that are absorbed in the prob- 
lem of organizing and managing the new, expanded 
national space program. Defense Department represen- 
tation on the joint policy groups handling liaison with 
the National Aeronautics and Space Administration is 
composed of personnel only remotely in touch with the 
militarv organizations which have developed major space 
technology capabilities and arc wrestling with future 
requirements. As a result the work of these joint DOD- 
NASA committees has been largely concerned with the 
amount of support in skilled personnel, facilities and 
hardware the military must provide for NASA pro- 
grams. 

The National Space Council which was organized 
specifically to handle this problem has no adequate mili- 
tary representation nor has it shown any concern as to 
whether the national space program will meet military 
as well as civil space requirements. 

Technological Divergence 

There arc vastly diverging requirements between mili- 
tary and civil space technology. For example, the NASA 
Mercury program has been concerned solely with simple 
ballistic re-entry for its manned orbital capsules. While 
this may provide a large amount of interesting scientific 
data, it represents a technical dead end from the view- 
point of military re-entry requirements where the pri- 
mary consideration must be the ability to re-enter and 
reach a pre-selected point on earth— either a target or 
landing facility. A far broader exploration of the entire 
range of re-entry techniques and problems, including 
extremely high velocity re-entry speeds, will be required 
to lay the proper research foundation for military appli- 
cations. 

Yet there is very little in sight along this line in the 
current NASA programs, and even the USAF Dyna- 
Soar program which aimed in this direction is cur- 


rentlv stalled in the top Pentagon decision-making 

Bioastronautics is another area where military- and 
civil requirements diverge. NASA has had to rely about 
9S7' on the existing military' capability in this field to 
support its Mercury program but is blocking any con- 
tinued military' development of this existing bioastro- 
nautics capability while it maneuvers to build its own 
technical empire in this area. Both technology and the 
taxpayer arc bound to suffer if this trend prevails. 

There is much work to be done in the whole area 
of orbital rendezvous, satellite docking, inspection, main- 
tenance and spacebornc defense against hostile satellites 
before a sound technical foundation can be laid for 
effective military satellite defense systems. Yet NASA 
has little interest and practically no requirement in this 
area for its scientific explorations although it may bc- 
latedly generate some interest in this field to forestall 
any military criticism. 

Unified Effort Required 

The basic problem we are facing in the organization 
and management of the expanding national space pro- 
gram is not a simple issue of military versus civil control 
or requirements. There are not sufficient technical 
resources in space technology available now— nor are 
they likely to be available in the critical period of the 
future— to construct two separate space establishments 
duplicating each other. The problem resolves itself 
into using the available resources, both civil and mili- 
tary, and the resources that will become available from 
the expanding space budget to organize a truly national 
program that is designed to meet military and civil re- 
quirements and to pave the way for a successful exploita- 
tion of space in both areas. As matters stand now, the 
most important and urgent area of space technology— 
the military requirements— is being neglected and subor- 
dinated to the less vital and less urgent requirements of 
civil scientific exploration. 

In the world in which we live today, where the chal- 
lenge of the Soviet Union is growing in every area of 
military' technology, it makes little sense to subordinate 
increasingly urgent requirements for military space capa- 
bility to goals which have less bearing on our ultimate 
survival. The shadow of a growing Soviet military space 
capability already lies across our land. 

The time to change our space policy is now. If we 
wait until Soviet space weapons confront us or until 
somebody in the Pentagon E Ring can write specific 
military space systems requirements we will again be too 
late and we will present the Soviets with an area of in- 
creasing military vulnerability across the entire spectrum 
of space technology. —Robert Hotz 
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When this Mercury falls— temperatures soar! 



Project Mercury engineer, in an 
Astronaut's pressure suit, with 

capsule. 


Whirling into re-entry from outer space, NASA's Project Mercury manned 
orbital space capsules must face a violent temperature rise. To protect the rear 
body walls from the terrific heat — plus violent erosive forces of the air — two 
alloys, produced by Haynes Stellite Company, were among those selected by 
the capsule builder. Rolled into thin sheet, these alloys dissipate the 
frictional heat by radiation outward into space— even as they maintain ample 
structural strength and outwit erosive attack. 

Haynes alloys that resist temperatures of over 2000 deg. F. — for long 
periods and under great stress — today serve in many hot spots. Resistance 
to stress, thermal shock, erosion, corrosion, and fatigue makes these alloys 
extremely useful in jet engine turbine wheels, in ramjets, missiles, rockets, 
and manned space capsules. 

Whether investment- or sand-cast, rolled, wrought, vacuum melted, or air 
melted, there's a Haynes high-temperature alloy to meet your needs. 



HAYNES STELLITE COMPANY 


270 Park Avenue, New York 17, New York 


Kokomo, Indiana 
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Bomber Decision 


Aeronautical Research 


Assault on Records 


Convention Problems 


Washington Roundup 

Decision on whether to spend §694.5 million extra voted by Congress for pur- 
chase of B-52 bombers and to increase the B-7Q program to full weapon system status is 
awaiting action at the White House. There are indications that Defense Secretary 
Robert McNamara continued to oppose spending the money when lie forwarded his 
recommendations to the President. Mr. Kennedy now faces the choice of overriding 
McNamara or inviting trouble on Capitol Hill. Me may wait until Congress leaves 
town to reveal his decision. 

Army's purchase of 200 more light helicopters from Hiller for §6,639,880 raises 
still anotiicr question about Air Force Secretary F.ugcnc Zuckcrt's recent premature 
announcement that the Vought-Hillcr-Rvan team was favored for the tri-service VTOL 
contract. This caused a furor in the Secretary of Defense's office, partly because it was 
a one-service announcement on a tri-service project, and partly because current prac- 
tice is to trv to spread defense business around as much as possible. Whether the 
Armv-Air Force recommendation for the Vought-Ililler-Ryan team will be accepted is 
still uncertain. 

Despite the recent clamor for more aeronautical research by government, climaxed 
by Project Horizon's call for a senior technical group within National Aeronautics 
and Space Administration to direct aviation development, NASA Administrator James E. 
Webb is showing no inclination to create a top-level aeronautical office. 

In the NASA reorganization now being worked out, Webb wants to move away 
from what he considers compartmcntalization of research activities. NASA has said 
frequently that it is keeping up with the state of the art in aeronautics and meeting 
requirements of the military sendees and airframe manufacturers. It points out that 
NASA spent several hundred man-years in research on the B-70 program, which has 
only mild Pentagon support, and has several dozen potential designs for a supersonic 
transport, an innovation for which the airlines have shown little enthusiasm. 

Gen. Earle E. Partridge, USAF (ret.), a tnistce of Aerospace Corp., is heading the 
committee that is preparing plans for the national command and control system (AW 
Sept. 1 1. p. 21) requested by President Kennedy. Maj. Gen. L. G. McCallom is directing 
one of the committee’s task forces. 

Specific plans for an all-out assault on world aviation records are being made by 
National Aeronautic Assn., Air Force, Army, Navy, Federal Aviation Agency, NASA 
and civilian organizations. Maj. Gen. A1 Boyd, USAF (ret.), is heading a committee 
that is determining what records can be captured without diverting aircraft from more 
important missions. It met for the first time Sept. 6. Harold Mahlman. secretary of 
NAA's contest board, is coordinating the work. U. S. holds 1 15 of the 422 Federation 
Acronautiquc Internationale records and Russia 105. 

Since someone computed the cost of sending Cdr. Alan B. Shepard on his ballistic 
space flight at §2.23 for each U. S. citizen, NASA has received about 70 gifts for that 
amount. Its charter allows the agency to keep any gift so' long as it carries no stipulation. 
In the past several months, NASA has turned S750 over to the Treasury Department 
from unsolicited contributions toward the space effort. NASA will use the money but 
has spent none of it so far. 

Air Force Assn.'s cancellation of plans to hold its Second World Congress of Flight 
next September have worsened NAA's chances for sponsoring the FAI convention and 
world aviation championships in the U. S-. which were to have been held at the same 
time. Defense Department objected to one congressional bill that would have diverted 
S45Q.000 in defense funds to NAA for that purpose, and neither Defense nor State 
Department has yet advised the Senate Foreign Relations Committee of its views on 
a similar bill. 

NAA must know by Oct. 13 whether it will get the money because invitations must 
be issued. AFA cited the world situation as its reason for indefinite postponement of 
the Congress, but lack of progress with the NAA bill and the recent decision not to 
allow manufacturers exhibits as an allowable contract cost undoubtedly contributed. 
AFA’s 1962 convention and Aerospace Panorama will be held as scheduled. 

Attrition in the selection of Nayv aviators for promotion from commander to captain 
has become so severe because of the great number of officers commissioned early in 
World War II that a recent promotion list included only 50% of the academy graduates 
and 20% of the non-academy fliers. 

Pentagon’s newest security classification, used only in conversation and never on 
paper, is “confidential with a small c." It means, "What I’m about to tell you doesn’t 
affect national security but if von attribute it to me. I'll denv it." 
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Saturn Booster Awards Are Due This Year 


NASA asks 37 firms to first bidders’ meeting Sept. 26; 
two-contract project could be a billion-dollar effort. 

By Edward H. Kolcum 

Washington— Contracts to build and test two Saturn booster configura- 
tions, which could grow into a billion-dollar effort, will be awarded to two 
separate contractors before the end of the year by the National Aeronautics 
and Space Administration. A conference for 37 prospective bidders for the 
S-I booster stage will be held in New Orleans Sept. 26, and a similar con- 
ference on the S-IB stage is being scheduled in October. 

Bidders this week will inspect government-owned plant facilities at 
Michoud. La., where both boosters will be fabricated. 

Bids for the S-I project will be due 
Oct. 16 and will involve assemble of 


the eight-engine booster stage. NASA 
late last week decided that S-I and 
S-IB projects will be a split procure- 
ment, meaning that they will be 
awarded under separate contracts. Win- 
ners will jointly occupy the Michoud 
plant. The S-IB is a cluster of two 1.5- 
million-lb. thrust Rocketdyne F-l en- 
gines. 

NASA last week awarded a SI 40- 
million contract to Space and Infor- 
mation Systems Division of North 
American Aviation. Inc., for develop- 
ment of the S-II Saturn stage and pro- 
duction of 10 S-II vehicles. The S-II. 
a cluster of four Rocketdyne J-2 en- 
gines, will be the second stage of the 
Saturn C-3 launch vehicle, which will 
use the S-IB cluster as booster. 

NASA's Marshall Space Flight Cen- 
ter at Huntsville will assemble the first 
II S-I boosters and the winner of the 
booster contract will begin production 
with the 12th vehicle. Marshall also 


is doing the preliminary design work 
for the S-IB stage, and probably will 
fabricate one static test model. Under 
the present plan, the contractor who 
wins the Saturn booster contract will 
complete design and development of 
the S-IB, and produce all flight 
boosters. 

Michoud Selected 

The agency recently selected Mi- 
choud as the site for both S-I and S-IB 
booster production (AW Sept. 11. p. 
30), and this site may also be used for 
assembly of the liquid-propellant Nova 
launch vehicle-a cluster of eight F-l 
engines producing a total thrust of 12 
million lb. The plant will be operated 
by the winner of the booster competi- 
tion. under the executive management 
of the Marshall Center. 

Award of the booster contract will 
place all Saturn hardware components 
with industry. The Saturn program now 
consists of these two vehicles: 


• C-l : the S-I booster topped by a 
Douglas S-IV stage, consisting of a clus- 
ter of six Pratt & Whitney RL-10-A3 
engines. The booster is a cluster of 
eight Rocketdyne H-l kerosene-oxygen 
engines, each producing 188.000 lb. 
thrust, for a sea level thrust rating of 
1.5 million lb. The S-I is 21.6 ft. in di- 
ameter and S3 ft. high. The S-IV, 
which produces 90.000 lb. thrust in a 
vacuum, has 17 ft. dia.. is 40 ft. high. 

• C-3: the S-IB booster plus the North 
American S-II second stage and the 
Douglas S-IV third stage. This configu- 
ration is designed to place 80,000 lb. 
into a 300-mi. earth orbit, 30.000 lb. 
on an escape trajectory or 20,000 lb. on 
a Mars or Venus trajectory. 

Several other Saturn configurations 
are under study, but C-l and C-3 arc 
the only versions approved. Plans for a 
C-2 configuration-an S-I booster with 
an S-II second stage and S-IV third 
stage— have been scrapped. Studies arc 
being made on a C-4 vehicle, based on a 
booster of four F-l engines (AW Aug. 
28, p. 30). and a solid propellant ver- 
sion paralleling the C-3. 

NASA feels that from a timing 
standpoint, the solid-fueled Saturn can- 
not compete with the liquid propellant 
version, but that a competition exists 
"further down the road”— between 
liquid and solid Nova vehicles. Air 
Force is developing the solid-propellant 
Nova to NASA’s specifications. 
Rendezvous Approaches 

Meanwhile, NASA Administrator 
James E. Webb indicated last week 
that orbital rendezvous of vehicles is 
being considered as an alternative to 
direct flights for putting payloads on 
the moon. If rendezvous appears feasi- 
ble. the Saturn C-l and C-3 launch 
vehicles loom as major payload carriers 
in U. S. moon landing and interplane- 
tary flight programs. If it is not feasible, 
major missions will have to wait for 
Nova. 

Dr. Arthur Kantrovvitz of Avco Corp., 
writing in Aviation Week (Sept. 4, 
p. 60). said an orbital assembly program 
could result m a manned space station 

There currently are at least five dis- 
tinct techniques under study in the 
rendezvous field: 

• Earth orbit assembly, in which a lunar 
or planetary spacecraft would be as- 
sembled by launching multiple pay- 
loads, to lie joined while in a 300-mi. 
orbit. 

• Lunar rendezvous and assembly, for 
interplanetary flights. Multiple payloads 
would be launched directly to the 
moon, assembled there and launched 
to the planets. 


Prospective Saturn Bidders Listed 

Washington-Competition for the Saturn booster contract has long been awaited 
by the aerospace industry (AW Sept. 4. p. 25), and it marks the first in which the 

Companies which have been invited to the bidders' conference, to be 'held 
Sept. 26 in New Orleans. La., will be briefed on the project, plant facilities of 
nearby Michoud where Saturn boosters will be fabricated, and on the area. Louisiana 
state officials will attend the briefing. 

The National Aeronautics and Space Administration last Friday invited the follow- 
ing linns to inspect Michoud facilities this week, and to attend the Sept. 26 bidders' 

Aerojet-General Corp.; American Machine & Foundry Co.; Avco Corp.; Beech 
Aircraft Corp.; Bell Acrosystcms Co.: Bcndix Corp.; Boeing Co.; Brown Engineer- 
ing Co.; Chance Vouglit Corp.; Chrysler Corp.; Douglas Aircraft Co.. Inc.; Firestone 
Tire & Rubber Co.; Ford Motor Co.; General Dynamics Corp.; General Electric 
Co.. Inc.; General Motors Corp.; General Precision Equipment Corp.; Goodyear 
Aircraft Corp.; Grumman Aircraft Engineering Coqi.: Hayes Aircraft Corp.; Hughes 
Aircraft Co.; Kaiser Industries Corp.; Lockheed Aircraft Corp.; Martin Co.; McDon- 
nell Aircraft Corp.; Minncapolis-Honcywell Regulator Co.; North American Aviation. 
Inc.; Northrop Corp.; Raytheon Co.; Republic Aviation Corp.; Ryan Aeronautical 
Co.; Sperry Rand Corp.; Svlvania Electric Products. Inc.; Tcmco Electronics & 
Missiles Co.; United Aircraft Corp.; Western Electric Co.. Inc., and Wcstinghonse 
Electric Corp. 
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• In-transit rendezvous and assembly, 
vvhee payloads would be launched in 
cue'; succession from the earth, joined 
together between the earth and the 
moon, where the lower pull of gravity 
lessens the rendezvous problem, and 
landed on the moon as a larger vehicle 
than may be launched in one shot. 

• Iligh-orbit assembly, similar to the 
300-mi. orbit except that the apogee 
would be several thousand miles where 
the effects of gravity arc low. Advan- 
tage of this system over the in-transit 
method is the opportunity to try' again 
if the target is missed at first. 

• Refueling in an earth orbit, in which 
tankers would rendezvous with a mis- 
sion module, for both lunar and plane- 
tary flights. 

Some scientists arc convinced that 
rendezvous and assembly in orbit or 
in transit is the only way to leapfrog 
the Soviet Union in space exploration. 
A NASA Marshall Center study con- 
cludes that from timing and economic 
standpoints, Saturn vehicle rendezvous 
is more attractive than direct ascent. 
Air Force Systems Command is devel- 
oping rendezvous, docking and sealing 
techniques. AFSC’s Space Systems 


Division has a requirement for these 
operations in its Saint satellite inter- 
ception-neutralization program. 

Rendezvous would give an increas- 
ingly important role to the Saturn C-3, 
which was originally conceived as the 
vehicle to carry the Apollo spacecraft 
into a circumlunar orbit. This vehicle 
will be about 200 ft. tall, including the 
Apollo payload, and its stages will have 
these characteristics: 

• Booster— S-IB. a 2.4-million-lb. liftoff 
weight, with 3-million-lb. sea level 
thrust. Specific impulse of the kero- 
sene-oxygen fuel is 260 sec. at sea level. 
Propellant weighs 1.5 million lb., and 
the structure about 900,000 lb. 

• Second stage— S-II, with a weight of 
786,500 lb., of which 550,000 lb. is 
the hydrogen-oxygen propellant. Thrust 
in vacuum is 806,000 lb., and specific 
impulse 422 sec. 

• Third stage— S-IV, with a weight of 
190,000 lb., of which 158,200 lb. is 
hydrogen-oxygen propellant. Vacuum 
thrust is 90,000 lb., and specific im- 
pulse 420 sec. 

Work statement for the S-I and S-IB 
stages is now being prepared by NASA, 
and is expected initially to call for fol- 


lowing the same procedures as arc be- 
ing followed by Marshall in fabrication. 
Major components already are under 
contract for S-I, and the job essentially 
is one of assembly, rather than manu- 
facture of airframe parts. 

NASA will leave open the possibility 
of the winner eventually building his 
own major components, but initially it 
will specify use of existing suppliers. 

The Michoud facility is expected to 
go into operation within a year. 

First Saturn C-l launch with a live 
S-I stage and dummy S-IV stage is 
scheduled for next month. Two simi- 
lar configurations will be launched next 
spring and fall. 

Live booster and second-stage 
launches will begin in 1963, under the 
present schedule. The P&W RL-10- 
A3 engine is the controlling item in 
this schedule, as it is in the schedule 
for the Centaur launch vehicle (AW 
Sept. 4, p. 26). Centaur has slipped 
at least nine months because of a sc- 
ries of engine development problems, 
but NASA feels this slippage will not 
affect the Saturn schedule. 

The Michoud complex will include 
several new static test facilities, and be- 
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cause of its large size— S46 acres— could 
be developed to assemble the Nova 
launch vehicle. Saturn boosters will be 
taken to the Atlantic Missile Range by 
barge. Shipment will take about a 
week, compared with the 10 days re- 
quired to go from Huntsville to AMR. 

The plant is located on the Michoud 
Canal, which connects with the Gulf 
Intracoastal Waterway to the Missis- 
sippi River Gulf Outlet Canal, now un- 
der construction. 

Meanwhile. NASA is preceding with 
condemnation and acquisition actions in 
expanding AMR to handle C-3 and 
Nova launch sites (AW Aug. 2S. p. 50). 

The Army Corps of Engineers. as- 
sisting NASA in acquiring the 80.000- 
acrc tract, has announced a three-part 
evacuation timetable for residents. First 
section, on which Saturn C-5 pads will 


Washington— Leading contenders for 
development of the Nova solid booster 
are taking options on likely develop- 
ment sites in Florida and Texas in the 
expectation that Air Force will dictate 
location of the plant. 

Aerojet-General Corp.. for example, 
lias an option on land in Dade County, 
Fla., near Homestead, and is looking 
over several other Florida areas such as 
Eglin Field and land near Panama City. 

Aerojet also has options on land near 


Conference Hope Ends 

The U. S. office planning for the 
United Nations Conference on the 
Peaceful Uses of Outer Space will be dis- 
banded Sept. 50. and its responsibilities 
will be absorbed by National Aeronautics 
and Space Administration's International 

The move follows about two years of 
fruitless attempts to establish a location. 

conference on space sponsored hv gov- 

have been unable to agree on what na- 
tions would be represented as the inter- 
national committee which would plan 
the conference. 

It is expected that the U. S. staff, 
beaded by Dr. John P. Hagen, will be 
reassigned to other scientific and admin- 
istrative jobs within NASA. 

A United Nations spokesman told 
Aviation Week that the space con- 
ference is on the provisional U. N. 
agenda, but since the conference com- 
mittee has been inactive, it is expected 
that it will submit simply a “not inct” 


be built, must be cleared by next Feb. 
28. Second tract, which includes the 
land between the present AMR bound- 
ary and Playalinda Beach just below 
the Go launch sites, must be cleared 
by next June 50. 

Third segment, which includes all 
the rest of the land to be acquired, 
must be evacuated by July 31, 1963. 

This timetable indicates NASA in- 
tends to start work on the C-3 complex 
quickly, since there is extensive swamp 
land on the site which will require 
dredging and filling. Some additional 
fill will be required for roads, which 
must be built to take the heavy loads. 

Nova launch sites arc on relatively 
high ground, but considerable fill is 
needed to bridge the Banana River and 
swamp land between the Nova pads and 
the industrial area. 


Corpus Christi. Tex., and is studying 
several coastal locations in California 
and Oregon. An Aerojet spokesman said 
the land search is occasioned by the 
belief that the company ultimately may 
invest from S14 million to SI 6 million 
in solid booster facilities. 

Other contenders for the Nova con- 
tract. on the basis of their experience 
in the solid booster field, arc Grand 
Central Rocket Co., Thiokol Chemical 
Co. and United Technology Corp. All 
those finns. directly or indirectly, have 
rights to Florida property or are nego- 
tiating for them. 

Most of the firms also are vigorously 
seeking coastal property in other states. 
Access to the sea is a key requirement 
for solid booster facilities. A spokesman 
for Thiokol said the finn was looking 
over the whole southeastern coastal 
area. Company leaders believe having 
rights to land in areas will improve their 
chances of winning the Nova contract. 

Sen. George A. Smathers (D.-Fla.). 
who is anxious for the solid booster 
plant to be located in his state, told 
Aviation Week he is optimistic about 
Florida’s chances. 

Pressure also is being exerted on the 
National Aeronautics and Space Ad- 
ministration from states who arc bidding 
for its Manned Space Flight Laboratory. 
Right now. all signs point to the selec- 
tion of Houston. Tex., which is favored 
by such influential officials as Vice 
President Lyndon Johnson and Rep. 
Albert Thomas (D.-Tcx.l. chairman of 
the House appropriations subcommit- 
tee which handles NASA's budget. 
However, there have been renewed pres- 
sures to put the space laboratory in 
Massachusetts and Florida. 

NASA recently showed its sensitivity 


to the competition between the various 
states by carefully explaining to the 
Senate Aeronautical and Space Jt-icnccs 
Committee why an area adjacent to 
Cape Canaveral, Fla. was chosen for 
the new big booster launch site (AW 
Sept. 11. p. 33). NASA Deputy Direc- 
tor Hugh L. Drydcn listed these objec- 
tions to other sites considered: 

• Brownsville, Tex. I lazardous because 
faulty rockets would fall on land unless 
the launch azimuth was limited to be- 
tween SO and 90 deg. The site also is 
far from existing space facilities. 

• Christmas Island in the Pacific. Facil- 
ities there would be too expensive to 
build and the island is U.N. -owned. 

• Cumberland Island, Ga. The island is 
not close to existing space facilities. 

• Hawaii. It would be more expensive 
to develop an area there than in the 
Cape Canaveral area. Hawaii also is not 
near existing space facilities. 

• Mayaguana, Bahama Island. Same 
shortcomings as Hawaii, and the area is 
owned by Great Britain. 

• White Sands, N. M., missile range. 
Same shortcomings as Brownsville. Tex. 

Meanwhile, House and Senate con- 
ferees last week approved Defense De- 
partment's request for SI 2 million to 
initiate construction of solid Nova test 
facilities, with the proviso that specific 
approval must be obtained from the 
House and Senate appropriations com- 
mittees before the money can be used. 

Air Force has estimated the ultimate 
cost of the facilities in the neighbor- 
hood of SI 00 million. 


Global Surveillance 
System 

Four parallel industry studies of global 
surveillance system, SR 178 (AW Feb. 
27. p. 22) are being evaluated by US.AF 

last month to Aeronautical Systems Divi- 
sion. Indications are that there tnav be 
another round of industry studies of the 
system, which envisions earth-orbiting 
manned, mancuvcmblc satellites per- 

Thc four studies already submitted 
constitute USAF-funded efforts con- 
ducted by North American Aviation and 
Martin and unfunded studies by General 
Electric and Boeing. If additional studies 
are conducted, or if the program is im- 
plemented. both its name and designa- 
tion probably will be changed. 

Concept of a manned satellite surveil- 
lance system has come under criticism 
within the industry, largely because of 
the high cost of including men in tile 
system. Value of the human observer is 
not believed to justify costs, according 
to this industry view. 

The Dyna-Soar is one of the vehicles 
regarded by USAF as suitable for global 
surveillance system use. 


Top Contenders for Nova Contract 
Survey Potential Production Sites 
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By late last week, Soviet Russia had exploded ten nuclear devices since Sept. 1, four of them near Scmipalatinsk in Central Asia, 
one east of Stalingrad and five near the island of Novaya Zemlya in the Arctic. Seven were in the kiloton yield range, three in the 
megaton range. All were exploded in the atmosphere. Russia also said it will test fire between Sept. 13 and Oct. 15 "more powerful, 
improved” ballistic space boosters into an area of the Pacific near Hawaii that is considerably smaller than the areas used last year for four 
test shots of some 8,000 mi. each, Soviet military forces are holding maneuvers in the Barents and Kara seas in the same time period. 
Marshal K. S. Moskalenko, commander of rocket forces, said Soviet ballistic missiles arc “invulnerable to modern means of counter-action.” 
There is some speculation that the explosions near Novaya Zemlya were warheads launched by rockets from sites inside Russia. House 
has approved $30 million for U. S. underground tests. 


Nitze Predicts Series 
Of Moves by Soviets 

Washington— It is likely that Soviet 
Russia will “try to force a series of 
Western withdrawals, no one of which 
would . . . require a clear-cut decision 
to go to war, yet in the aggregate 
would constitute a Western defeat." 
according to Assistant Secretary of De- 
fense for International Security Affairs 
Paul H. Nitze. 

The democracies hate patience and 
forbearance, he told the annual con- 
tention of the Army Assn, of the United 
States, but there is a limit. “Any in- 
terference with our essential rights in 
Berlin must be viewed by us as the 
straw that broke the camel’s back,” he 

Speaking of U. S. capabilities in con- 
ventional forces, he said that the ability 
to commit such forces “makes more 
credible to the USSR the certain 
prospect that we will back our non- 
nuclear forces by the use of our strate- 
gic capabilities should that be ncccs- 


The timing of the Russian announce- 
ment that it would resume nuclear 
weapons testing was a “calculated 
thumbing of the nose at the non-aligned 
nations in Belgrade," he said. “It said, 
in essence, ‘we are strong, we are armed, 
we shall do as we please.’ " 

Nitze believes that the next 90 
davs and beyond may see the test that 
will decide which way the future of 
the world will go. 


Samos III Explodes 

Atlas-D booster of USAF-Lockhced 
Samos III reconnaissance satellite ex- 
ploded on the pad at Naval Missile Fa- 
cility, Pt. Argnello, Calif., shortly after 
engine ignition. An eyewitness reported 
that immediately after the engines 
started, the long flames in the flame 
bucket began to diminish again as if 
there had been an automatic shutdown. 
Then the rocket began to bum and there 
were three explosions in the flames. 
The countdown had been exceptionally 

Samos III was launched Sept. 9. 


Meanwhile, in the Berlin area, there 
were reports that the East German air 
force may hold “maneuvers" in the air 
corridors to West Berlin to test allied 
determination to defend their rights to 
unrestricted air access. 

East German officials stated that if 
a peace treaty is signed, East Germany 
will control the air above its territory. 
New air traffic arrangements "will have 
nothing to do with the rights of West- 
ern allies which were assumed for the 
occupation regime,” they said. 

West Ccrinan Chancellor Konrad 
Adenauer said in a speech that East 
Germany was on the brink of rebellion 
when the Communists sealed off the 
East-West Berlin border Aug. 13. 

In a continued buildup of European- 
based forces, the U.S. Army planned 
to send 40,000 more troops across the 
Atlantic. The Air Force dispatched 
72 more North American F-100D 
Super Sabre fighter-bombers to Ger- 
many. Intensified training for air units 
in conventional warfare tactics was 
ordered. The Navy recalled an addi- 
tional 1,957 Naval Air Reservists for 
service in active squadrons. 
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Arab Republic May Build Turbojets 

Farnborough— United Arab Republic is believed to be entering the turbine 
engine development and production Helds as a first step in its drive to establish a 
strong, prestigious domestic aviation industry (AW Aug. 14. p. 23). 

Major indicators include thinly concealed orders to British sources for sonic 30 
tons of nmiomc allovs used in turbine blade manufacture. Orders thus far have 
been placed through a Swiss firm in Zurich, with Alexandria as the final delivery 

Interested industry officials here believe that, as a starting point, the UAR may 
be tooling for the manufacture of a Soviet engine or possibly the 6.945-lb. thrust 
Pirno 014 A-l turbojet whose European production was recently abandoned as a 
corollary to the collapse of the East German aviation industry (AW Aug. 21. p. 721. 

Informal British inquiries have led to Egyptian explanations that the alloys are 
needed for repair work on the powerplailts of their Soviet-built MiG-17 interceptor 
forces. These, however, have been largely discounted because of the quantities and 
designated sizes of the ninionic required. 

The UAR government also apparcntlv is meeting with success in its efforts to 
recruit experienced European technicians to form a nucleus for its engine and air- 
frame industry. State-conceived plans include a Mach 2.5 interceptor development 
program. Between 300 and 400 engineers from East and West Germany. Hungary 
and possibly other East European nations already are believed to be in the UAR. 


Germany May Order 
JetStar Trainers 

Bonn— West German air force order 
fora quantity of Lockheed JetStar utility 
aircraft for' dual use as navigation 
trainers and executive transports is ex- 
pected in the near future. 

As navigation trainers, the JetStars 
would play a major role in familiarizing 
Lockheed F-l 04 interceptor pilots with 
the all-weather navigation-fire control 
system in their Mach 2.5 aircraft. 

Announcement of the decision has 
been delayed because of the considera- 
tion of various types of powerplants for 
Ihc aircraft, including the 3,850-lb.- 
thrust General Electric J85, for in- 
creased performance. It is expected, 
however, that the JetStar order will 
stipulate the 3,000-lb.-thrust Pratt & 
Whitney JT12, four of which power the 
present operational model of the aircraft. 
Switch to another powerplant would 
consume time and money in test and 
re-certification trials. 

West German Defense Ministry also 
plans to order a quantity of Sikorsky 
S-58 helicopters for use as executive 
transports, in addition to 90 military 
S-58s previously ordered (AW June 19. 
P-34). 

X-15 Sets Record 
Of 3,645 mph. 

Los Angelcs-Drop in fuel pressure at 
the engine inlet caused NASA test pilot 
Joe Walker to throttle back to 50% 
thrust shortly after launch of the North 
American X-15 in a recent flight to a 
speed record of 3,645 mph. 

The fuel pressure warning light came 
on shortly after the X-15 was released 
from the Boeing B-52 mother-ship over 
Beatty. Ncv.. at an altitude of 45.000 
ft. When the engine was throttled back. 


the fuel pressure rose to normal again 
and the test was completed. Walker 
told Aviation Week that NASA flight 
test engineers had not yet established 
the cause of the engine inlet fuel pres- 

Hc said there was no trace of the 
cabin pressurization problem which for- 
merly troubled the X-l 5. The environ- 
mental system was designed to pres- 
surize the cabin with waste gaseous 
nitrogen boiled off from a liquid nitro- 
gen supply to cool the avionic systems. 
The nitrogen required for this purpose 
proved to be less than anticipated and 
cabin leakage proved to be more than 
anticipated. Since flow rate at the cabin 
exit was uncontrolled, pressure would 
fall and the pilot's pressure suit inflated, 
making motion difficult. Since then, a 
pressure-sensing valve has been installed 
in the cabin exit to cut the outflow of 
gaseous nitrogen. Walker said pressure 


never fell during the test aside from a 
pre-drop test of his pressure suit— and 
this test was conducted without 
incident. 

The skin of the X-l 5 reached a maxi- 
mum temperature of 850F. In earlier 
test flights, excessive heating was re- 
ported along the wing surfaces due to 
friction from the turbulent boundary 
layer behind thermal expansion gaps in 
the wing leading edges. To prevent this 
the gaps were covered with flush In- 
conel caps. Walker said the 3,645-mph. 
flight proved them to be effective. This 
was the first time they had been tested 
at extreme speed; they had been tested 
once before at comparatively low per- 
formance levels. 

Navy Training Unit 
Receives 5 HSS-2s 

New York— First training squadron 
equipped with Navv-Sikorsky HSS-2 
helicopters will begin operation at Ream 
Field. San Diego. Calif. 

Five of the helicopters arrived there 
last week. 

The twin-turbine, amphibious anti- 
submarine helicopter made what is be- 
lieved to be the fastest crossing of the 
United States by helicopters, covering 
the 2,350-mi. distance from Key West 
to San Diego in approximately 1 S flying 

Average speed of the helicopter was 
132 kt. 

The helicopters will be assigned to 
Helicopter Anti-Submarine Squadron 
10, a fleet replacement training squad- 
ron based at Ream Field. Helicopter 
Anti-Submarine Squadron 2. also based 
at the field, will be the first operational 
squadron to receive the !ISS-2. The 
aircraft will be the Navy's first all- 
weather helicopters. 


NASA Plans 10-12 Man Space Station 

Washington— Plans arc being developed bv the National Aeronautics and Space 
Administration (or a manned space station "very mucli larger" than the Apollo 
spacecraft, according to Janies E. Webb, NASA administrator. 

Webb said President Kennedy and NASA feel it is "inconceivable" that the U. S. 
will stop with the three-mail Apollo craft. Tile next generation station will earn 
10 to 12 astronauts, he said. NASA is considering this in selecting the site for its 
manned space flight laboratory “so we won't have to build it again in a few years," 
Webb told the National Press Club here that 2,200 potential problem areas have 
been identified in the Apollo project, and they arc now undergoing a third screening 
process. Among the major items in the manned lunar landing project arc facilities— 
the launch complex at the Atlantic Missile Range (AW Aug. 28. p. 30); the Saturn 
fabrication site on Michoud. la. (AW Sept. 11. p. 30). and the site for the manned 
space flight laboratory, still to be selected 
Webb predicted that the space program will cost S35 billion over the next 10 
yr., and said 80% of this expenditure will go to industry' and universities in contracts. 

He said many carlv critics of the space program, such as Dr. Lee A. DuBridgc. 
president of the California Institute of Technology, "are now having second thoughts 
. . . they are taking an active part [in the space program) where once thev ucic 
skeptical." 
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Disarmament Bill Survives Senate Attacks 


Washington— Senate has voted 73 to 
14 to establish a "United States Arms 
Control and Disarmament Agency" 
after many expressions of skepticism 
over the need for such an organization 
in view of the dimming prospects for 
world peace. 

An amendment that would have 
eliminated the kev function of the 
agency— the conducting of research and 
development in the disarmament field 
—was defeated by a small margin, 46 
to 43. Sen. Barry Goldwater (R.-Ariz.). 
sponsor of the amendment, objected 
to so broad a charter, declaring that 
"everything is related to disarmament. 
There is not anything that I can think 
of that they could not get into that 
would not be related in some remote 
wav. at least, with disarmament.” 

Another amendment to refer the 
legislation to the Armed Services Com- 
mittee and postpone Senate floor con- 
sideration until next February, was 
defeated 54 to 33. 

Leading the opposition to the meas- 
ure. Sen. Richard Russell (D.-Ga.). 
chairman of Armed Services Com- 
mittee. argued that the present dis- 
armament division of State Department 
“can perform any proper function re- 
lating to gathering data that would 
enable us to advise our President . . . 
if the time should ever come . . . when 
vve can sit down and really negotiate 
in good faith in the effort to bring 
about an era of permanent peace.” 

Sen. Russell maintained that the new 
agency will simply duplicate the work 


of Defense Department and Atomic 
Energy Commission, which are spend- 
ing “countless millions of dollars" in 
developing techniques for detecting, 
identifying, and monitoring of weapons. 

“It adopts the policy that has been 
ever the policy of bureaucracies since 
the beginning of time, endeavoring to 
reach out and assume powers that arc 
already located in other agencies.” Sen. 
Russell said. 

Under the legislation passed by the 
Senate, the new agency would be lo- 
cated in the State Department and 
headed by a S22,500-n-vcar Under Sec- 
retary of State for Disarmament. This 
is the main point of conflict with the 
companion measure unanimously ap- 
proved last week by the House Foreign 
Affairs Committee, which would estab- 
lish an independent “Arms Control 
Agency.” The President proposed a 
semi-autonomous “United States Dis- 
armament Agency for World Peace and 
Security." headed by a director operat- 
ing under the direction of the Presi- 
dent and the Secretary of State (AW 
Julv in. p. 29). 

Sen. Russell told the Senate that this 
is not “an appropriate time in world 
history for us to create a statutory body 
... at the same time we are calling 
on the American people to increase de- 
fense spending to the tune of S6 bil- 
lion over and above the $40 billion that 
was contained in the original budget 
and are calling more than a quarter of 
a million more young Americans to the 
military service. 


“We are urging those associated 
with us all over the world to increase 
their military strength in order that vve 
may turn back the menace of Com- 
munist aggression. I submit that it 
would be absolutely impossible to ex- 
plain to all the people of the world . . . 
that vve arc serious in our determina- 
tion to defend liberty . . . while at the 
same time vve arc creating a disarma- 

The other view, expressed in a re- 
port by the Senate Foreign Relations 
Committee, recognized “that tension 
might increase even further. Neverthe- 
less . . . the United States must be pre- 
pared to submit practical and serious 
proposals in this field. The national 
security requires that if opportunity is 
presented to make progress toward some 
limitation of armaments, there must 
be an acceptable framework for inspec- 
tion and controls which will assure the 
American people that reductions in 
arms will not endanger their security.” 

The Foreign Relations Committee 
also anticipated that the renewal of 
atmospheric nuclear testing by the 
USSR and “its belligerent attitude” 
will result in increasing demands on 
the part of neutral states that progress 
be made in the field of disarmament. 

Bomarc B Flight Test 
Program Completed 

Flight test program on the USAF- 
Boeing IM-99B Bomarc B interceptor 
missile has been completed with the 
firing of tile 35th B model missile, the 
last of S6 flight demonstrations called 
for in the research and development 
program. 

During the test program, one of the 
missiles performed an intercept 400 mi. 
from the Eglin AFB, Fla., launch site 
against a target above 60,000 ft. In addi- 
tion to maximum range intercepts, the 
Bomarc B also performed minimum 
range, minimum altitude missions 
against drone F-80 and B-47 targets 
and supersonic Rcgulus II missiles. 

Tactical versions of the Bomarc B 
will continue to be fired from Eglin AFB 
as a part of the Air Force crew training 
and missile service test program. 

These firings will continue for several 
months. 

Bomarc B bases in the United States 
and Canada will be manned by USAF 
and RCAF crews. The first of these 
bases at Kinchcloe AFB near Sault Ste. 
Marie, Mich., was declared operational 
June 1. Another Bomarc B base is 
operational at Duluth, Minn., and a 
third is nearing completion at Niagara 
Falls, N. Y. 


Vela Hotel Contracts Detailed 

Washington— Unclassified contracts let by Advanced Research Projects Agency 
under the Vela Hotel program for detection of atomic detonations in outer space 
and published recently by Senate Foreign Relations Committee, arc: 

• Aerospace Corp.. S358.000. from Oct. 1. 1959 to the present, for technical direc- 
tion and systems engineering for satellite and piggyback flights. 

• Lawrence Radiation Laboratory. SI. 5 million for a three-year contract starting 
May 1. 1960. for piggyback instrumentation for six satellites to be launched into 
100 to 300 km. orbits to measure radiation backgrounds. 

• Lockheed Aircraft Corp., S485.000 for an 18-month contract starting Apr. 1. 1961, 
for integration of the Lawrence Radiation Laboratory instrument package into the 
launch vehicle and reduction of telemetry- data. 

• General Dynamics/ Astronautics, $1,998,000 for a three-year contract starting Nov. 
7, 1960, for construction of three ARPA environmental test satellites (ARENTS) 
for measuring the radiation background and performance of components at an alti- 
tude of 22.000 mi. 

• Bcndix Systems Division, Bcndix Corp.. S47.000 for a six-month contract starting 
Aug. 1, 1961, for investigation of the feasibility of prclaunch inspection of space 
vehicles for nuclear weapons. 

• Harvard College Observatory, S173.000 for a three-year contract starting Apr. 1, 
1961, for construction of radio frequency receiver packages to be flown on the 
ARENTS satellites and analysis of data. 

• Naval Research Laboratory, S25.000 for consultants for prclaunch inspection. 

• Rand Corp., a continuing contract for operations analysis of factors such as sys- 
tems effectiveness against a determined test ban violator. 
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MA-4 Flight May Advance Manned Orbit 


in late October is successful, the MA-6 
vehicle in mid-December could carry 

NASA will launch a telemetry pack- 
age with a four-stage Blue Scout rocket 
to check out the entire 18-station 
ground communications network in a 
three-orbit mission. MA-4 mission was 
a single orbit, covering 12 stations. 

After the failure in April, NASA, 
Air Force Systems Command's Space 
Systems Division and Convair made a 
scries of fixes on the Atlas programer 
(AW May 1 5, p. 29), and later replaced 
faulty transistorized circuits (AW Sept. 
•*, p. 57). 

As a result. Atlas performance in 
MA-4 was extremely close to that ex- 
pected. Planned injection velocity was 
25,690 fps., and the actual velocity was 
25,710 fps. Planned perigee was 100.05 
mi., and actual was 99.245. Programed 
apogee was 1 54.1 mi., and 1 58.6 mi. 
was attained. 

The Mercury capsule, which was 
McDonnell Aircraft Corp. Production 
Capsule No. 8, contained an electronic 
device which simulated an astronaut in 
consuming oxygen, expelling carbon 
monoxide and in heat and moisture 
transfer. 

Oxygen consumption was abnormally 
high, and if a man had been a pas- 
senger the mission would have been 
terminated after one orbit, according 
to Dr. Hugh L. Drvdcn, deputv NASA 
administrator. NASA feels the high 
oxygen expenditure was caused by a 
leak, and this malfunction is not con- 
sidered critical. 

Capsule launch was preceded by three 
major holds. The first Was caused by 
a squall in the impact area, the second 
by a delav in fueling tanks, and the 
third, which lasted two hours, by a 
broken shingle bolt in the capsule 
structure. 

The capsule weighed 5,900 lb. at 
launch. When it was inserted into 
orbit 4 min. 56 sec. after launch, the 
escape tower had been jettisoned and 
the orbital package weighed 2,700 lb. 
The capsule remained in orbit for 84 
min. 5 sec., when the retrorockcts were 
automaticallv fired by a timer while the 
satellite was over Guavmas, Mexico. 
This station was designated the com- 
mand station to fire the retrorockcts if 
the automatic system failed. 

After the rctropack and excess reaction 
jet hvdrogcn was jettisoned, the capsule 
weighed 2,200 lb, at impact. 

Tlie capsule landed 1 61 mi. cast of 
Bermuda 109 min, after launch. It was 
recovered by the destroyer Decatur 91 
min. after impact, in a calm sea. De- 
cision was made to employ a ship pickup 
because the range was too great for a 


Washington— Excellent performance 
of the Atlas launch vehicle and cap- 
sule systems in the first Project Mer- 
cury orbital flight has revived U.S. 
hopes that a Mercury manned orbital 
mission can be flown this vear. 

Mercury Atlas 4 (MA-4) was 

launched at 10:04 a.m. Sept. 15 from 
the Atlantic Missile Range to qualify 
the complete booster-capsule configura- 
tion. the capsule in orbit and re-entry, 
and the tracking network and the re- 
covery forces. The mission was the 


80th Atlas launched from AMR, and 
the first of the MA configuration fired 
since Apr. 25, when a vehicle similar 
to MA-4 was destroyed because of a 
programer failure. 

After the launch. Dr. Robert C. 
Seamans. |r„ associate administrator of 
the National Aeronautics and Space 
Administration, said the agency has 
scheduled Atlas launches at intervals 
of six to eight weeks. Dr. Seamans and 
NASA Administrator James E. Webb 
both indicated that if the MA-5 flight 


MERCURY ATLAS MA-4 vehicle lifts off launch pad at Cape Canaveral, Fla., at 10:04 a.m. 
Sept. 13. Booster put unmanned Mercury capsule in orbit for 84 min. 3 sec. 
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Alpha Alpha 1 and 2 

Washington— Mercury Atlas 4 flight 
will be recorded in Scientific history as 
Satellite 1961 Alpha Alpha 1. since it is 
the 23th space vehicle launched in 1961. 
and the 24-letter Greek alphabet must 
be repeated. 

The Atlas vehicle which boosted the 
Mercury capsule also became a satellite, 
and was designated 1961 Alpha Alpha 2. 
Booster went into a very low orbit and 
was not espcctcd to remain aloft more 
than two days. 

This was only the second time a U. S. 
booster has gone into orbit. The first 
occurred Dec. 18. 1958. in Project Score, 
also an Atlas-boosted payload. 


helicopter retrieval. The Decatur was 
54 mi. west of the landing point at 
impact. Helicopter pickup is the pri- 
mary recovery method. 

A shepherd's crook pickup method 
was used, in which the ship went along- 
side the capsule, and a bailing wire in 
the capsule neck was hooked by a crew- 
man. The capsule was hoisted on board 
by the ship’s davits. 

Sensors in the capsule indicated a 
launch acceleration load of 7.6 g. and a 
re-entry load of 7.8 g. Cabin pressure 
remained constant at 5.5 psi. During 
the flight, an inverter in the environ- 
mental system fan failed. The system 
was switched to a standby inverter by 
ground command. The UI1F and IIF 
links from the capsule were lost between 
Woomera and Canton Island, but all 
stations reported excellent reception 
while the capsule was in view. Tapes 
were used to simulate capsule voice 
transmissions. 

Stations covered by the capsule in 
the first pass were Cape Canaveral; 
Grand Bahama; Grand Turk; Bermuda; 
Grand Canarv; Kano, Nigeria; Zanzi- 
bar; Muchea. Australia; Woomera. Aus- 


Canada to Order CL-41 

Royal Canadian Air Force will soon 
sign contracts to order the Canadair 
CL-41 jet trainer, probably both the 
CL-41 A basic trainer version and the 
CL-41 R, equipped witli electronic sys- 
tems for the Canadair-built Lockheed 
F-104 fighter also on order by RCAF. 

S200.000 and the R version approxi- 
mately S450.000. The Canadian order, 
estimated to total 190 aircraft, may 
encourage Gennan purchase of the R 
version and Swedish interest in the basic 
trainer. Powerplant is a I’ratt & Whit- 
ney JT12 turbojet. 

Deliveries to the Roval Canadian Air 
Force will begin in 1963. No increase 
in eniplovnicnt at Canadair will result, 
but the order will halt further layoffs. 


tralia; Guavmas: Corpus Christ!, Tex.. 
and Eglin, Fla. 

On a three-pass mission, the satellite 
will pass over these stations, and Kauai, 
Hawaii; Point Argucllo. Calif., and 
White Sands. N. M. 

Dr. Seamans said the agency wants 
to orbit a capsule identical to the 
manned capsule before a man is 
launched into orbit. Difference be- 
tween MA-4 and later capsules is that 
MA-4 had no quick opening escape 
hatch, and it did not have an impact 
skirt. Six chimpanzees have been 
trained by USAF at Holloman AFB. 
N, M„ for orbital Mercury flights, but 
a decision is not final on whether MA-5 
will contain a chimp or no passengcr. 
It will be programed for three orbits. 

Final decision on the next mission, 
and on timing for an astronaut flight, 
will be made by Webb, who said he 
will base his decision on the recommen- 
dations of Drvdcn. Seamans. Robert R. 
Gilruth. director of Project Mercury; 
his deputy. Walter Williams, and tile 
seven Mercury astronauts. 

Ford, Pliilco Boards 
Agree on Merger Plan 

New York— Ford Motor Co. will ac- 
quire Phileo Corp. on Nov. 50 under a 
stock exchange agreement, subject to 
approval of holders of Phileo preferred 
and common stock. 

The boards of directors of both com- 
panies met last week and agreed in gen- 
eral to the merger plan, which specifics 
that Ford will exchange a share of Ford 
common stock for each 4i shares of 
Phileo common. Phileo preferred stock 
will be exchanged for Ford common 
stock worth about SI 01. 50 a share, and 
cash covering accrued and unpaid divi- 
dends. The ratio will be based on the 
market value of Ford common stock 
shortly before closing of the transaction, 
which is set for Nov. 50. 

On the West Const. Ford Motor 
Co.'s Acronutromc Division is investi- 
gating a number of possible organiza- 
tional expansions which would provide 
it with plant capacity for production 
under three major programs— the Army 
Shillelagh missile, a Navy anti-subma- 
rine warfare project and an Air Force 
liallistic decoy project. 

The company is considering the pur- 
chase or lease of plants or potential 
plant sites in a number of locations. It 
is also considering acquisition of a major 
aerospace company. 

Among the plans under consideration 

• Leasing of land on the giant Irvine 
estate which borders the Pacific Ocean 
in Orange County. Calif., and is adja- 
cent to Acronutronic's present research 
and development facilities in Newport 
Beach, Calif. The estate has let 1.000 


acres to the University of California 
for cultural and educational facilities 
to be opened in 1965. An industrial 
park area is expected to arise there. 

• Leasing or purchasing land in the 
Laguna-Nigucl area which is further 
below Newport Beach along the ocean. 

• Purchasing all or part of General Dy- 
namics San Diego's plant No. 1. An 
Aeronutronic spokesman denied indus- 
try reports here that the company is 
currently negotiating with General Dy- 
namics for the purchase of the San 
Diego facility. 

Missile Center Reports 
Work Stoppage Totals 

Washington— Air Force Missile Test 
Center in Florida lost 87,423 man-days 
through work stoppages in the five-year 
period ended June 50, according to offi- 
cials there. 

This loss amounts to 0.5% of the 
16,606.700 man-days worked at the 
center and at the Atlantic Missile 
Range in the five-year period. Building 
trades unions accounted for 73,850 
man-days lost, or about 84% of the 
total. 

The losses were caused by 1 1 3 work 
stoppages ranging from 30 min. to 19 
work days. 

The i 9-day strike was an organiza- 
tional dispute with the Teamsters Union 
doing the picketing. It started on May 
21. 1957. and accounted for 42% of all 
the man-days lost in the five-year period, 
according to the report. 

Later figures for all missile centers 
show work stoppages have decreased 
sharply since President Kennedy ap- 
pointed the Missile Sites Labor Com- 
mission (see p. 77). The commission 
on Sept. 12 was instrumental in ending 
a strike at Lowry AFB. Union leaders 
sent 300 members back to work pend- 
ing a settlement recommendation of 

Finland Negotiating 
Mirage IIIC Order 

Geneva— Finnish air force, rebuffed 
in its efforts to buy late-model versions 
of the Saab Draken interceptor from 
neighboring Sweden, is negotiating 
with France's Dassault for a limited 
order for the Mirage IIIC all-weather 
fighter within the near future. 

The order, if it materializes, will mark 
another export success for the Mirage 
within the past several months. Aus- 
tralia and Switzerland have placed or- 
ders for the Mk. C version and. al- 
though officially unannounced, versions 
of the Mirage are being delivered to 
Israel. 

South Africa also is known to be con- 
sidering the aircraft. 
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Nike Zeus Second Stage Explodes 
On First Launch From Pt. Mugu 


By Russell Hawkcs 

Pt. Mugu, Calif. - Destruction of 
Army's first Western Elcctric-Douglas 
Nike Zeus to be launched from here 
was not caused by command transmit- 
ted from the ground, according to an 
Army spokesman. 

Zeus has several destruction systems 
including an automatic fail-safe system 
that destroys the missile if contact is 
lost between the missile and the com- 
mand guidance unit on the ground. 

Determination of whether the mis- 
sile exploded spontaneously or was de- 
stroyed by the automatic fail-safe sys- 
tem had to await complete reduction of 
data tapes. It is now reported complete 
but Army has made no announcement 
and officers say none is expected. 

The missile exploded very few sec- 
onds after ignition of the 550.000-lb.- 
thrust second stage built by Grand 
Central Rocket Co. 

The launch and first-stage operation 
appeared to be highly successful. Ac- 
cording to Project Officer Col. Glenn 
Crane, "all launch gear and ground 
equipment worked properly." The test 
had been delayed a month by trouble 
encountered in the ground electronics 
of the system. 


"Commands were transmitted to the 
missile, received, and executed. Boost 
phase, separation and second stage ig- 
nition were completely successful. Some 
problem occurred during the burning of 
the second stage and the flight termi- 
nated," Crane said. 

The missile was mounted upon a 
conventional rail launcher elevated to 
an angle of about 70 deg. A few seconds 
before the programed ignition time, a 
thin cloud of smoke appeared beside 
the final stage of the missile as the hot 
gas generator spun up the on-board 
power unit. At ignition, the missile 
lifted off the end of the rail, accelerating 
at about 700 fps. 

Elevation Angle 

Obeying orders from the command 
guidance system, it appeared to increase 
its elevation angle to climb on a more 
nearly vertical trajectory and executed 
a few other programed pitch and yaw 
maneuvers. Slightly under fir e seconds 
after ignition, the 5 50, 000-lb. -thrust 
second stage was started and accel- 
erated away from the booster. Some 
flame was still visible at the nozzle of 
the booster. Moments later the second 
stage exploded in a symmetrical, ex- 
panding cone of smoking fragments. 


The expended booster coasted upward 
through the center of the burst and fell 
several miles offshore. 

The flight had been intended to test 
only the command guidance system, 
the first two propulsion stages, auto- 
pilot and aerodynamic controls. The 
second stage motor which exploded was 
not the most advanced which has been 
tested in the Zeus system. An advanced 
version made by Thiokol will be used 
in later tests, it has been tested suc- 
cessfullv at White Sands Missile Range, 
N. M. 

The jet-head motor which provides 
final stage propulsion as well as reac- 
tion control for use outside the atmos- 
phere was not installed in the missile 
launched from Pt. Mugu. The canard 
aerodynamic control surfaces also con- 
tain the jethead nozzles. 

In a full three-stage flight the canard 
and jet-head will provide control in all 
stages. 

Automatic destruct systems are used 
in Zeus because the missile’s rapid 
acceleration (more than 20g initially) 
makes human reflexes too slow to cope 
with a developing emergency. The sys- 
tem was scheduled to be operative be- 
tween T plus 5 sec. and T plus 1 1 
sec. During this period, the missile 
exploded at an altitude above 20,000 
ft. Two Pacific Missile Range officers 
and a Zeus project officer also can 
transmit destruct commands to the 
missile manually. The fail-safe destruct 
that functions on loss of communica- 
tion is the final means of halting a 
dangerous flight. The automatic dc- 
struet system which is controlled by 
an IBM 709 computer drawing infor- 
mation from the Nike Zeus missile 
tracking radar, cosine tracking receiver, 
and l'PS-16 radar. The automatic 
svstem functions if the missile deviates 
from its flight program beyond limits 
set by range safety. 

The Pacific Missile Range range 
safety and range operations staffs had 
their jobs complicated by the fact that 
a USAF Samos reconnaissance satellite 
was scheduled to be launched at nearly 
the same time from the Naval Missile 
Facility Pt. Arguello about 100 mi. up 
the coast. Its Atlas booster exploded 
on the pad shortly after ignition and 
about a half hour before the Zens was 
launched from Pt. Mugu. 

The taped guidance commands sent 
to the Nike Zeus during the test bv 
its target intercept computer were arbi- 
trary maneuvers intended only to dem- 
onstrate the operation of the system. 
In later tests from Pt. Mugu, the target 
intercept computer will be fed tape- 
recorded missile tracking data from 
actual missile flights on the Atlantic 
Missile Range. The tracks were col- 
lected bv a Zeus missile tracking radar 
installed at Ascension Island, 4,500 mi. 
down range from Cape Canaveral. 



NIKE ZEUS on the launcher at Pt. Mugu (left) shows blast ports between the first and 
second stages and the aerodynamic control surfaces on the nose of the inert final stage. 
There is no coast phase before ignition of the second stage. It is fired directly off the 
nose of the first stage and the blast ports are needed to dispose of exhaust gases. In the 
Pt. Mugu test, the second stage appeared to fire before burning had ceased in the first 
stage. At right. Army's first Nike Zeus accelerates at more than 700 fps. 
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SHALLOW 

...DEEP 


From popular navigational aids for pleas- 
ure boats to complex sonar systems for 
nuclear submarines, Raytheon spans the 
spectrum of marine electronics. 

In shallow waters, Fathometer depth 
sounders and other Raytheon devices are 
used to make boating safer and more fun. 
Fathometers tell boatmen exactly how 
much water is under the hull . . . even help 
locate fish. 

In the ocean depths, powerful sonar 


systems developed by Raytheon are used 
for underseas detection and ranging. With 
these super-sensitive “ears,” U.S. nuclear 
submarines can locate and track intruding 
subs or surface vessels, or safely cruise 
uncharted passages beneath the sea. 

Almost everywhere, Raytheon electron- 
ics are at work — strengthening our de- 
fenses, making industry more efficient, 
increasing our comforts and extending 
the scope of our knowledge. 



rRAYTHFONl 

RAYTHEON COMPANY 


EXCELLENCE IN ELECTRONICS 

LEXINGTON, MASSACHUSETTS 
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At Hitemp 


The illustration above is a clever 
art illusion. The illusion of com- 
parable quality that different brands of wire and cable 
give is also clever. To the naked eye, they seem identical. 

Most brands of wire and cable may be produced with 
similar materials and equipment. One brand, however, will 
outlast, outperform the others — Hitemp. 


The reason? Because Hitemp has the greatest store of 
experience in the industry— two modern production facili- 
ties that are second to none— and more than one-fourth 


-Quality is not an [Illusion 


of its entire work force devoted solely to inspection and 
quality control. 

Hitemp products are for you, the wire and cable user 
who requires quality and reliability that-rs fact, not illusion. 
Hitemp is a Division of Simplex Wire & Cable Co. 

HITEMP WIRES CO. 

1200 SHAMES DRIVE. WESTBURY, NEW YORK 
1532 S. CALIFORNIA AVE., MONROVIA, CALIF. 



News Digest 


FAA Certificates Umbaugh U-18 

Hagerstown. Md.— Federal Aviation Agency issued a tvpe certificate to the 
Uinbaugli Aircraft Coq>. last week for the company's U-18 autogyro. 

Accepting the certificate for Umbaugh, Gil DeVorc-chief engineer for the firm 
and designer of th» U-18— said that he estimates that the first production model 
will be built in lanunrv of next year. 

Ho said Umbaugh believed it could adhere to the announced price of 510,000. 
"but it will be a stripped airplane— livable, but without gadgetry.” Prices are expected 
to range up to S12.000. 

DcVore said that all dynamic parts arc certificated for unlimited life and will 
have to be replaced only as conditions warrant. He feels that most parts will last 
through 1.000 flying hours. 

Improvements arc planned for the U-18 and Umbaugh has ordered an experi- 
mental 205-lip. engine from Lycoming. Other plans envision a ducted propeller 
and a four-place model. Present U-18 is a two-seater. 

FAA certified the craft for an approach speed of 50 mph., giving it a landing 
roll of 50 ft. DeVorc. however, feels that any pilot with some experience can 
land the gvroplanc at 30 mph., with virtually no roll. FAA is said to be considering 
establishing a fourth pilot certificate category— gyroplane— in addition to fixed-wing, 
rotorcraft and glider ratings. 


White House Replies 
On Satellite Ownership 

Washington— White House has ruled 
out making a decision on ownership of 
an operating communications satellite 
system “at this time.” 

In a memorandum to Rep. Emanuel 
Celler (D.-N. Y.). released last week, 
the White Mouse said that “any de- 
cisions as to control should preserve as 
much flexibility as possible tor any fu- 
ture modifications that may be required 
by changed circumstances.” 

The memorandum clarifying and 
re-emphasizing the Administration's 
policies— including “maximum compe- 
tition" in any svstem of private owner- 
ship (AW July 31. p. 25)— was in re- 
sponse to a letter from Rep. Celler and 
34 other members of Congress express- 
ing concern that a committee of ten 
common carriers will recommend an 
ownership structure dominated by 
American Telephone &- Telegraph Co. 
(AW Sept. 4. p. 32). 

The committee, appointed by Federal 
Communications Commission, has an 
Oct. 13 deadline for submission of its 
recommendations. The Senate Small 
Business Monopoly Subcommittee, 
headed by Sen. Russell Long (D.-La.). 
has scheduled an Oct. 17 public hear- 
ing on these recommendations. 

The White Mouse memorandum re- 
jected the request of the 35 congress- 
men that any actions affecting owner- 
ship of a space communications system 
be postponed until the system is “fully 
operational.” 

"It is not possible, if we are to move 
swiftly, to delay decisions as to owner- 
ship and control until after the entire 
system becomes fully operational,” the 
memorandum stated. “The develop- 
ment of a fully operational system will 
probably require a decade or more. As 
envisaged, full operation would be 


global in service, as to voice, record, and 
pictures. This will have to come over a 
period of time, not only for technologi- 
cal reasons, but because many countries 
will not be able to receive and convey 
services in their present stage of devel- 
opment. While global coverage is the 
ultimate objective, it would not be 
sound and realistic to withhold the 
sendees within the system’s capability 
until total coverage had been com- 
pleted. 

"This is true regardless of the form, 
nature, or diversity of ownership.” 


High-Speed Helicopter 

Tests 

Hurst. Tex.— Test program pointing 
the way to obtaining marked gains in 
helicopter speed and range will be initia- 
ted by Bell Helicopter Co. here under 
a U. S. Army contract utilizing an HU-1 
Iroquois as a research vehicle. 

Army's Transportation Research Com- 
mand awarded Bell a S491.000 contract 
to study means of improving helicopter 
performance, with the program to be 
completed and a report submitted in 
December, 1962. 

Studies by Bell engineers with com- 
pany funds indicate that major perform- 
ance gains can be achieved for the HU-1 
turbine-powered scries by reducing 
fuselage drag, utilizing a new three-blade 
rotor on a variable-tilt pylon and in- 
creasing horsepower. It is estimated that 
these refinements could increase the 
HU-l's present range of 1.000 mi. to 
approximately 1,400 mi., with an in- 
crease in top speed from a current 147 
mph. to better than 180 mph. 

The Trccom study is probably to be 
considered a basic research document 
which may have across-the-board appli- 
cation to all helicopters rather than as 
a specific improvement program for the 
HU-1. 


House Commerce Committee, in the 
wake of a flood of complaints to Con- 
gressmen, lias been voted SI 50,000 to 
investigate “aircraft noise nuisances and 
hazards" and make recommendations 
for measures that would alleviate the 

U. S. and Italy last week continued 
simultaneous launches of sodium flares 
to study upper wind activity and shear. 
U.S. readings from Wallops Island. 
Va., launches will be correlated with 
data from Italy's launches from Sardinia. 

USAF-Lockheed Discoverer XXX 
was successfully placed in orbit Sept. 1 2 
with a period of 92.4 min., an apogee 
of 343 mi. and a perigee of 154 mi. 
Tlie flight was part of a continuing 
program to attain more precise or- 
bits. 

James M. Landis, special assistant to 
President Kennedy for streamlining of 
regulatory agencies (AW Jan. 2, p. 28) 
and fonner Civil Aeronautics Board 
chairman, submitted his resignation ef- 
fective Sept. 1 . 

Navy will build a Scout launch corn- 
lex for the National Aeronautics and 
pace Administration at the Naval Mis- 
sile Facility. Pt. Arguello. Calif. The 
pad, first West Coast launch facility to 
be built for the space agency, has been 
scheduled for completion bv March, 
1962. 

Cancellation of a sales agreement in- 
volving purchase of two Boeing 707- 
420 jet airliners for use by Ghana Air- 
ways has been agreed to by the Boeing 
Co. and the government of Ghana. 
Boeing officials said lack of timely 
financing to meet early delivery dates 
was the reason for voiding the agree- 


Courtlandt S. Gross has been elected 
chairman of the board of Lockheed Air- 
craft Corp. succeeding his brother, 
Robert E. Gross, who died recently 
(AW Sept. 11, p. 33). Courtlandt 
Gross had been president of Lockheed 
for five years and will be replaced in 
that office by Daniel J. Haugnton, for- 
merly executive rice president of the 
corporation. 

Adm. DeWitt C. Ramsey, USN 
(ret.), president of the Aerospace Indus- 
tries Assn, from 1949 to 1957 and vice 
chairman of the board of governors 
from then until January. 1960. died 
Sept. 7 at Philadelphia Naval Hospital. 
He was 72. 
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AIR TRANSPORT 


CAB to Meet Trunk Presidents Informally 


Heads of most carriers accept invitation to discuss 
industry's steadily deteriorating economic situation. 

By Robert It. Cook 

Washington— Chairman Alan S. Boyd and the Civil Aeronautics Board 
have seized the initiative in dealing with the airline industry's welter of 
complex problems by inviting the presidents of all major trunk carriers to 
an informal meeting on Sept. 28. 

Boyd limited the invitation to the “chief executives” only to generate 


a better discussion on how to solve 
economic situation. By the end of the 
dents had accepted the invitation to 

Topics suggested by the Board for 
discussion included financing, fares and 
rates, routes, cargo, competition and 
passenger services. 

Boyd expressed deep concern over 
the industry's financial position, which 
showed a SI 3.5-million loss for 11 
trunklines during the first half of this 
year. He said the "lct-your-hair-down 
meeting" was probably the first time 
the Board has taken such an approach 
to probing the industry’s needs. 
Presidents' Reactions 

Most of the airline presidents reacted 
to the invitation with a mixture of 
surprise and anticipation, tempered 
with some doubt that much could be 
accomplished or learned that is not 
already common knowledge. None dis- 
closed the stand he would take on any 
of the suggested issues, and several 
questioned whether four hours would 
be sufficient time to air them thor- 
oughly. In general, they seemed to rvel- 


CAB Examiners’ Power 

Washington-Civil Aeronautics Board 
last week moved to^givc its hearing ex- 

Dcsigncd to implement the Presi- 
dent's Reorganization Plan No. 3. the 
proposed change would decrease Board 
members’ workload by delegating de- 
cision-making authority to hearing ex- 
aminers in safety and economic hearing 
cases, subject only to the CAB's right to 
review. Reviews would be granted on 
the request of a party to the case, or on 

Industry comments will be required 
by Oct. 30 for CAB study preparatory 
to issuance of a final rule. 


the industry's steadily deteriorating 
week a majority of the airline presi- 
participate in the four-hour session. 

come the chance for a closed-door 
debating session with their own com- 
petitors and the five CAB members. 

There is a growing belief in the in- 
dustry' that Boyd may choose the op- 
portunity to assert Ins leadership and 
the full scope of the Board’s powers by 
quietly spelling out just how firm it 
intends to be in handling the airline's 
conflicting desires. 

On the other hand, it has been sug- 
gested that Boyd might well benefit 
more from the meeting than the carriers 
if the close encounter revealed here- 
tofore closely-guarded thinking on such 
crucial subjects as possible mergers. 

Boyd has said the meeting will not 
discuss specific fares. This might con- 
stitute a violation of anti-trust laus that 
prohibit such discussions between com- 
petitors. Fare and rate “philosophy" 
will be discussed, however, and it is un- 
likely that talk of actual fares could 
be avoided, since the rash of low fares 
now being tested by many airlines is 
one of the more immediate problems 
(AW Sept. 4. p. 38). Many of these 
fares arc being offered solely as a com- 
petitive measure. 

Profit Yield 

One of the questions almost certain 
to be raised by some airlines is the 
matter of profit yield on low-fare seats 
as opposed to first-class service, and 
how to keep one type of promotional 
fare from detracting from another. The 
Board has directed the airlines to file 
reports every three months on the re- 
sults of these programs. 

A problem related to whether or not 
fares should be increased is the indus- 
try’s rate of return, which tailors its 
permitted earnings to a complex formula 
calculated on its investment base. 
Airlines have never been able to reach 
the CAB authorized rate of about 10%. 


and many have pressed for a formula 
that would recognize their heavy capital 
turnover by basing profits on a profit- 

A?though mergers yvere not listed on 
the CAB agenda, it also would be a 
difficult sub|ect to avoid in any discus- 
sion of competition or routes. This is 
particularly true in light of the United 
Air Lines merger with Capital Airlines, 
the Board’s investigation of the Novem- 
ber expiration of Northeast Airlines’ 
authority to serve Florida, and North- 
cast’s previous merger talks with Trans 
World Airlines. 

CAB’s philosophy on the granting of 
future mergers is likely to be spelled 
out at the meeting— a course of action 
strongly urged by the Project Horizon 
report (AW Sept. 11, p. 34). 

There is no definite indication 
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whether Boyd or any other CAB mem- 
ber will suggest any radical new ap- 
proach to the problem of overcapacity, 
which has plagued most trunk turbojet 
operations and caused a steady decline 
in load factors. But Boyd has contin- 
uously urged more experimentation 
with lower air fares, as has Member G. 
Joseph Minctti, and has often indicated 
that airlines may be providing too much 
costlv first-class transportation, with ex- 
pensive frills that boost operating costs. 

The steady shrinkage in first-class 
boardings, as opposed to the heavy coach 
or tourist type load factors on the same 
aircraft, has led many observers to be- 
lieve that the Board may suggest that 
airlines designate certain flights as all 
first-class and others as all coach. 

Board members naturally will guard 
against revealing progress in matters still 
in the hearing stage or pending a Board 
decision, but the subject of a new car- 
rier to compete with United along 
Capital’s former route between Chicago, 
Cleveland, Detroit and New York could 
arise under a discussion of routes or 

In the field of international competi- 
tion, Boyd already has been criticized 
by several airlines for a lack of action, 
but has stated that CAB will act to offset 
the growing impact of foreign flag com- 
petition. on the basis of a CAB study 
and the Horizon report. 

Horizon noted that the U. S. should 
be more alert to the relative economic 
merits of route exchanges with foreign 
nations and should demand more con- 
cessions to protect the markets of U. S. 
flag carriers. The report also suggested 
that in selecting one U. S. airline to 
compete with another abroad, granting 
of a certificate for a new route be con- 
ditioned to a sufficient volume of traffic 
to support a daily round trip for each 
airline. Otherwise, the report said, only 
one carrier should be assigned to the 

Foreign competition is of great in- 
terest to Boyd, who has testified at 
length before Congress on the matter, 
but his hopes for influence to improve 
this situation face the hurdle of com- 
bined White House and State Depart- 
ment philosophy, which has prevailed 
in the past on bilateral discussions and 
route awards. 

Speculation on the positions Boyd 
and other members may take on vital 
issues scheduled for discussion can be 
judged by public statements and inter- 
views conducted in the past year or so. 

When he was first appointed a mem- 
ber, Boyd defended past CAB policy- 
on awarding routes to promote vigor- 
ous competition between trunk carriers 
but said he believed CAB should keep 
a close check on daily flight patterns in 
several market areas to avoid adding any- 
more competition that might dilute 


Member Whitney Gillilland, then 
chairman, concurred and warned that 
over-competition could be aggravated by 
the use of high capacity turbojet aircraft. 
Both men said they expected to see 
several merger applications before the 
Board. 

International air fares, set by an In- 
ternational Air Transport Assn, agree- 
ment, also should be subject to more 
control by CAB, Boyd said. The agree- 
ments for these fares are filed with 
CAB. but the Board should have “at 
least standby authority" to establish 
rates and protect U. S. interests in the 
event that IATA abandons this practice, 
he said. 

Gillilland suggested at that time that 
CAB be given greater porver in the 
setting of international fares, but cau- 
tioned that such authority yvould have 
to be used sparingly to minimize pos- 
sible "countermoves” on fares and 
rates by foreign porvers acting on be- 
half of their flag carriers. 

Chan Gurney, then vice chairman of 


Washington-United Air Lines and 
Lake Central Airlines have asked Civil 
Aeronautics Board to limit the scope of 

gation to prevent what Lake Central 
calls “a Northern Transcontinental 
Route Case.” 

The investigation rvas ordered last 
July 25 (AW July 31, p. 40) by CAB 
to select carriers to operate in competi- 
tion with United in four markets rvherc 
United rvas left unopposed after its 
merger rvith Capital Airlines. 

So far, 10 airlines have filed petitions 
rvith CAB seeking authority to operate 
between some or all of the four pairs 
of points named by the Board. The 
markets involved arc: Clevcland-Ncrv 
York. Cleveland-Chicago, Clcvcland- 
Philadclphia and Philadelphia-Dctroit. 
Most of the applicants have asked 
the Board to include in the proceed- 
ing route applications involving nerv 
through plane service to points other 
than those named. 

United has asked the Board to limit 
the scope of the investigation to 
through plane service between each of 
the pairs of cities named, or to limit 
service to that rvhich Capital could 
have provided under its prior authority. 

United also asked CAB to consider 
the final outcome of the United-Capital 
merger now before the District Court 
of Appeals here for judicial review. 
United svants CAB to delay the in- 
vestigation until later in the court pro- 
ceeding in the event the merger decision 
is overturned. Trans World, N or t Invest 
Airlines, American Airlines and Con- 
tinental Airlines yvere opposed to this. 

Eight of 10 carriers involved in the 


the Board, favored mergers but cau- 
tioned against any carrier combination 
rvhich yvould result in putting one air- 
line "rvay out in front to cover the 
rvholc field.” Such a merger might re- 
sult in the remaining competing airlines 
being unable to finance nerv flight 
equipment, precluding chances of lorver- 
ing fares. 

Gurney also cited the heavy invest- 
ments in nerv equipment made by the 
trunks and their independence from 
subsidy as practical proof that the con- 
troversial rate of return formula for 
measuring airline profits is justified. 

Minetti, because of his refusal to 
compromise his philosophy of encour- 
aging the best possible airline service at 
the least possible cost to the public, 
can be expected to reject any carrier 
arguments for higher fares. He sup- 
ported the United-Capital merger and 
could be expected to vote for other 
mergers that might keep a financially- 
distressed trunk carrier from returning 
to subsidy. 


investigation are opposed to any prior 
restriction regarding the scope of the 
issues. They say that any restriction 
of issues yvill prejudge the case and 
hinder the Board’s effort to evaluate 
how the public interest can best be 
served. These carriers point out that all 
parties yvill have the opportunity to 
urge the Board to restrict any authority 
granted during the course of the in- 

Peruvian Air Carrier 
Readies Miami Service 

Washington— Peru's Faucett Airlines 
is making final preparations to become 
an international carrier serving Miami 
under a five-year foreign air carrier per- 
mit ayvarded recently by the Civil Aero- 
nautics Board (AW July- 11, 1960, 
p. 41). 

Extension of Faucett’s 32-yr.-old re- 
gional route system from Lima to 
Miami implements a bilateral agree- 
ment between Peru and the U. S. 
signed 15 yr. ago for a route by Peru- 
vian carriers through Panama, Havana, 
Washington, D. C., Ncsv York and 
beyond to Montreal. Later amend- 
ments to the agreement eliminated 
Nerv York and added Miami. 

Anticipating the grant of the permit, 
rvhich also carries the right to conduct 
off-route charter operations, Faucett 
last year purchased a Douglas DC-6B 
aircraft at a cost of S650.000 from Pan 
American-Grace Airrvays. 

Initial service over the Lima-Panama 
City-Miami route, expected to be in- 
augurated by the end of this year, will 
be trvo round trips a week. 


CAB Is Asked to Limit Route Probe 
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American Negotiating Convair 990 Solution 

American Airlines and General Dynamics Corp. were negotiating last week toward 
a solution to the problem raised by failure of the Convair 990 jet transport to meet 
its original speed guarantees. 

Possibilities as they appeared at mid-week were: 

• Acceptance of the airplane in its present condition. Four 990s now arc in flight 
status, sis arc being completed on the flight line, 10 arc in assembly. This solution 
might allow American to put the aircraft in service, and possibly send them back for 
modifications later. 

• Delivery delay, in addition to that already experienced because of earlier pod 
oscillation problems, which might be extensive. 

• Cancellation by General Dynamics or by American. Observers felt this tile least 
likely possibility. General Dynamics’ prestige would suffer, and American needs 
the airplanes. 

Officials of Swissair, which has ordered seven 990s and is using Convair 880 Ms 
under an interim arrangement, also were talking to General Dynamics in the U. S. 
last week. But it is felt that what American agrees to will set the pattern for 

The 990 failed to make specification speeds in flight tests because af a drag 
problem. Wind tunnel tests to determine a fix will be run at Cornell Aeronautical 
laboratory through the first half of next month. Cost estimates for modifying the 
airplanes can be made after the test information is obtained. 

The airplane, which originally was supposed to have been a medium- to long-range- 
transport with transcontinental capability, is believed no longer to be in the trans- 
continental category with its present drag problem. Top speed of 640 mpli. called 
for in the original specifications would have given 990 operators a sizable competitive 
speed advantage. 

Further write-offs in the General Dynamics jet program will be caused by tile 
present troubles (AW Aug 14. p. 37). Write-offs for the first half of 1961 totaled 
SI 16,500,000. 

If General Dynamics were to cancel the program and write off the entire 990 
costs for tax purposes, it would be following a precedent set with the Martin 3-0-3. 

In December. 1947, Martin decided to scrap its program for the pressurized air- 
plane. To get a complete tax write-off of S15.3 million, the single uncompleted air- 
craft was destroyed, along with all associated equipment including drawings. 

Navigators Charge FAA Meddling 
In Doppler Argument With TWA 


Washington— Threat of a possible 
navigators strike at Trans World Air- 
lines dominated the airline industry's 
labor scene last week, as the Airline 
Navigators Council charged the Federal 
Aviation Agency with interfering in a 
planned resumption of contract talks 
on TWA's proposed adoption of a dual 
doppler radar navigation system. 

In other labor developments, the 
Feinsingcr Commission met again with 
pilot and flight engineer negotiating 
committees in an attempt to settle 
disputes at Pan American World Air- 
ways. and the Air Line Pilots Assn, 
announced that the Might Engineers 
International Assn, chapter at Slick Air- 
ways has signed an agreement to merge 
with ALPA. The pilots' union also 
announced the terms of a new contract 
signed by its flight attendants division 
with Braniff Airways. 

The TWA dispute concerns the air- 
line’s proposed adoption of the doppler 
system and its use by pilots as a primary 
means of navigation, eventually costing 
an estimated 60 navigators their jobs. 


The latest protest from ANC came 
after the FAA noted that approval of 
the system would depend on a Anal 
scries of inflight tests to start late last 
week or early this week on six sched- 
uled TWA international flights. FAA 
added that the airline must also demon- 
strate that a satisfactory pilot training 
program had been established for 
doppler use as well as refinements in 
operational procedure. 

Timing of the FAA notice, released 
one day prior to a scheduled resump- 
tion of contract talks, triggered a 
strongly-worded telegram from ANC 
President Fred Summers to FAA Ad- 
ministrator Najceb Malaby. Secretary of 
Labor Arthur Goldberg and other gov- 
ernment officials. 

Summers warned negotiations would 
not be resumed if agency inspectors 
attempt to go ahead with the further 
evaluation flights designed to "test 
elimination of navigator requirement 
which is an issue in negotiations." 

Summers later noted that the naviga- 
tors arc not opposed to the use of 


doppler, but are concerned with where 
it will be placed and by whom it will 
be used. He said that despite an earlier 
agreement with the company to post- 
pone FAA evaluation of the system 
pending further contract talks, FAA’s 
New York office planned to put evalu- 
ators on TWA flights by the end of the 
week. Such action would bring an 
immediate strike by the navigators, he 

FAA replied that its notice was in- 
tended to clarify its position on doppler 
and that any further cooperation in 
tests with TWA would be a decision 
left to the airline. TWA said it had 
scheduled an evaluation test for Sept. 
17. 

The airline's doppler plans have met 
some opposition from TWA pilots. 
They pointed out that the ALPA 
master executive council at TWA has 
passed a resolution criticizing the 
system as creating an increased work- 
load for pilots, possibly leading to the 
displacement of regular line pilots now 
serving as navigators on some carriers 
and requiring constant FAA supervision 
for operation. 

At Slick Airways, 1 5 FE1A mcmbeis 
dissolved their chapter and merged 
with ALPA under an agreement which 
noted that "it would tie in their best 
interest to have one organization repre- 
sent pilots and engineers." The engi- 
neers will be placed on the ALPA 
seniority list, with the choice of either 
taking pilot training at company ex- 
pense to qualify them for future em- 
ployment on turbojets, or continuing 
tlic'ir service on piston and turboprop 
aircraft until their equipment is phased 
out. At this point, said ALPA, the 
engineers would be offered severance 
pay. 

ALPA's new two-year contract for 
Braniff flight attendants provides for 
pay increases of as much as SI 10 per 
month for senior flight attendants on 
piston aircraft. $126 a month on turbo- 
props. and SHI a month on turbojets. 
The raises are retroactive to Sept. 1, 
1959 and are expected to bring retro- 
active payments averaging more than 
SI. 050 for each attendant. ALPA said. 

Also, 21 improvements were made 
in rules and working conditions, the 
union said, with important provisions 
covering maximum time on duty and 
an employe option to fly only SO hours 
a month on turbojets, if they so desire. 

Spokesmen for the Feinsingcr Com- 
mission reported that talks with ALPA 
and FEIA negotiating committees on 
Pan American World Airways were 
being held in Washington. D. C.. and 
that a final report by the commission, 
appointed by the White House to iiv 
vestigate causes of a nation-wide shut- 
down of major airlines last February 
by FEIA, might be made this week. 
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MODEL of Westland Rotodync-Z 75-passenger VTOL shows Rolls-Royce Tyne turboprops, new tipjet configuration. 


Rotodyne-Z Designed for 75-Passenger Capacity 


Model of the Westland Rotodync-Z. in 
British European Airways markings, is dis- 
played at the Society of British Aircraft 


Rotodyne-Z. still in design stages, would 
be powered by two Rolls-Royce Tyne 
turboprop* and would carry' 75 passengers. 
Note the changes in tipjet noise suppressor 
configuration (right). Tipjet on tile Z-vcr- 
sion has been under test both by Westland 
and the Royal Aircraft Establishment. En- 
gineers say this method probably will bring 
the Rotodync's noise level down into the 
95-db. area, comparable with large trans- 
ports. 'ITic Rotodync-Y, prototype now 
flying with Napier Eland turboprops, is 
fitted with Mine-type, noise suppressors to 
break up mass flow. The Y-vcrsion designed 
to carry a total of 62 persons including the 
crew. made two low passes over the Farn- 
borongli show, but did not laud or take off. 





New Caribbean Carrier Maps Route Plans 


By Glenn Garrison 

New York— Growth of the Caribbean 
as a big-time tourist market has led to 
the formation of Indies Air. Inc. (Ind- 
air). a new airline corporation which— 
if awarded the routes— will seek to com- 
pete with long-established Caribbcan- 
Atlantic Airlines (Caribair), which has 
expansion plans of its own. 

Initially. Iudair would like to serve 
points within Puerto Rico and the U. S. 
Virgin Islands now served by Caribair's 
DC-3s, but which will soon receive serv- 
ice by Napicr-Eland-powcrcd Convair 
540 turboprops, four of which arc being 
acquired by Caribair. 

Indair's proposed operation involves 
initial service with leased DC-3s. The 
corporation recently signed a letter of 
intent to purchase five Rotodync 
VTOLs from Kaman Helicopter. U. S. 
licensee for the British aircraft (AW 
July 10. p. 39). According to Sterling 
Pile, Jr., Indair president, the Roto- 


dynes probablv would cost about $2 
million each. However, use of leased 
equipment would proside the flexibility 
to consider whatever equipment seemed 
appropriate to replace the DC- 3s by 
1965. Pile said. Such possible equip- 
ment would include the Rotodvnc. 

Pile sets one to two years as the 
target date for setting up Indair's cer- 
tificate. Its application was filed last 
month. Next phase would be to start 
service between San Juan. Mayaguez 
and Ponce in Puerto Rico and to fly 
between San Juan and St. Thomas and 
St. Croix, the American Virgin Islands. 
These points fonn the basic certificated 
route of Caribair. 

In the future. Indair would seek to 
serve additional Caribbean and intra- 
Puerto Rican points. A trunk route to 
Miami, Pile said, also is among possible 
long-range Indair goals. 

financing for Indair. according to 
Pile, is essentially completed. The capi- 
tal is split 40% Puerto Rican, 30% 


Virgin Islands and 30% mainland 
U.S. 

Indair and Caribair differ in their 
estimates of the market’s ability to sup- 
port two certificated U. S. carriers. Ac- 
cording to Pile, there is a definite need 
for a scheduled service to compete with 
Caribair in providing additional service 
within Puerto Rico and between 
Puerto Rico and the Virgin Islands. 

But Dionisio Trigo, president and 
principal stockholder of Caribair. says 
there is not room for two small airlines 
in the area. He cites the example of 
Aloha Airlines and Hawaiian Airlines, 
in his view a dilution of an inter-island 
market suitable for supporting a single 

Service in the Caribbean area also is 
provided by a number of air taxi opera- 
tors, whose value is also a matter of 
disagreement between Indair and Cari- 
bair managements. Pile said it would 
be "completely ridiculous" to attempt 
to enter the market on a non-ccrtifi- 
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catcd basis, since the mortality rate for 
non-schcduled and air taxi services is 

Caribair. on the other hand, says 
there is a “thriving community” of air 
taxi operators providing good supple- 
mental sendees in the area. 

Caribair has been certificated since 
1941, and has been operating without 
subsidy since 1955. Last year, it car- 
ried 387,077 revenue passengers, up 
from 334,731 in 1959. Operating in- 
come in 1960 was 53,507.782. and net 
profit after taxes was S19S.363. 

First of Caribair's 540s now is at 
Butler Aviation in Washington and 
should be in San [nan next month and 
in scheduled operation in December. 
Trigo told Aviation Week. Second 
of the 55-passcnger turboprops is ex- 
pected in January, the third in Febru- 
ary. and the final aircraft should be 
delivered by the end of 1962. Trigo 

The aircraft are being acquired under 
a lease-purchase agreement, and Cari- 
bair expects to buy them. Financing 
already has been arranged for the pur- 
chase, Trigo said. It totals S4.5 million 
for the four aircraft plus spares. 
Runways Short 

Runway lengths present a problem 
for anything larger than a DC-3 at some 
of the points served by Caribair. Most 
important is St. Thomas, where the 
present runway is 4,200 ft. However, 
Trigo said lie has been "assured” by 
authorities that a 500-ft. extension will 
be completed by the end of November. 

For 540 operation, runway problems 
also exist at Ponce and Mavaguez in 
Puerto Rico. These strips are 3.200 ft. 
and 3.620 ft. respectively. According 
lo Trigo. negotiations are under way 
for extension of these runwavs but re- 
sults arc not expected immediately. 

Caribair also serves Ciudad Trujillo 
in the Dominican Republic from San 
Juan, and flies to St. Martin (Maarten), 
an island which is owned jointly by 
France and Holland. It also recently 
was advised it could serve Guadeloupe 
in the French West Indies and plans to 
inaugurate service soon. Caribair has 
been authorized bv CAB to serve this 
point since earlv last year, but had to 
wait for U. S.-Frcnch negotiations to 
clear the service. Ciudad Trujillo is 
served under a temporary certificate, 
which has expired and is up for renewal; 
St. Martin is served under an exemption. 
So Caribair’s basic certificated route is 
the intra-Puerto Rico and Puerto Rieo- 
Virgin Islands segments. This totals 
236 route miles, Trigo said, and makes 
Caribair by far the smallest U. S. local 
service carrier. Its routes presently are 
served by a fleet of seven DC-3s. 

Caribair has filed for various route ex- 
pansions. including points in the West 
Indies and a route to Miami (sec map). 


Many problems exist in winning rights 
to serve Caribbean points, however, in 
view of the various foreign governments 
involved and the necessity for intcr- 
goveannent negotiation of traffic rights. 

Trigo would like to see the CAB 
either undertake a Caribbean service 
case or include the Caribbean in its 
investigation of South American route 
structures. The Caribair official greatly 
prefers the second alternative, feeling 
that no meaningful distinction exists 
between the Caribbean and Eastern 
South American areas. 

Caribair is counting on route expan- 
sion and traffic increases to justify its 
acquisition of the turboprop 540 air- 
craft. Trigo said. Replacement pf DC-3s 
was necessary partly because visitors 
flying into the area by jet want some- 
thing a bit more modern in their short- 
haul travel too, he said. 

To illustrate the expensive high-fre- 
quency. short-haul character of the route 
pattern. Caribair's first 540 is scheduled 
to provide five daily round trips between 
San Juan and St. Thomas, plus three 
round trips between St. Thomas and 
St. Croix, yet the total utilization of the 
aircraft will be only five hours. The 
turboprop will cut time between San 
Juan and St. Thomas from 37 min. to 
22 min., and from St. Croix to St. 
Thomas from 25 min. to 18 min. 

Caribair can be counted on to fight 
Indair’s application for competitive serv- 
ice. Caribair presently is fighting a 
formidable opponent. Pan American, in 
a PanAm application to provide local 
service between St. Croix and Antigua, 
Trigo said. 

Trigo predicted an annual traffic in- 


crease for Caribair of at least 20% over 
the next several years. Increases have 
been running at about that level in 

The area has been growing fast and 
will continue to grow as a big tourist 
market, both Indair and Caribair agree. 

Figures acquired by Indair in its study 
of the market potential indicate that the 
number of visitors to Puerto Rico has 
grown almost 350% since 1950 to a 
total of 343.737 in Fiscal 1959-60. 
Their expenditures increased to over 
S50 million in 1960. Virgin Islands 
tourism has grown from a 1950 visitor 
total of about 1 5.000 to 204.100 in 
1960. Of 164.700 visitors to St. Thomas 
and St. John in 1959-60, the figures 
show 85,000 handled by Caribair, 49.- 
000 by cruise ships, 2,700 by British 
West Indies Airways, and 28.000 by 
armed services, private yachts, and reg- 
ular steamers. 

Tourist Accommodations 

Hotel accommodations in the area 
have kept abreast of the expansion, the 
Indair study indicates. In 1958 and 
1959. Puerto Rican and Virgin Islands 
hotel facilities almost doubled (Caribair 
however, believes hotel development in 
the Virgin Islands is behind the de- 
mand). 

Tourist expenditures in the American 
Virgin Islands totaled $24,780,000 in 
1959-60, according to the Indair study. 

Despite the gains to date in develop- 
ment of the area as a tourist resort, 
Indair feels that the Caribbean is in 
its infancy and has great further poten- 
tial. Among the factors which will 
provide inter-island airline business will 


Bristol 208, AW 681 STOL Designs Studied 

London— Competition for Royal Air Force tactical transport to replace the aging 
Blackburn Bcvcrlcv with an STOL airplane now centers on two British designs, with 
a British-built Lockheed BLC-130 as a backup to British Aircraft Corp.'s entry (AW 


Jun 


p. 32). 


The airplanes arc tile Bristol 208. submitted by BAC, and the Armstrong Whit- 
worth 681. both powered by four Bristol Siddclcy BS.53 Pegasus lift engines. 
Proposals both include a Mk.2 version for VTOL. with capacity for wingtips to 
take pure lift engines. Bristol Siddclcy has designed a new lift engine with the 
competition in mind. 

Ministry of Aviation, which is evaluating the projects, is due to report to Air 
Ministry by Sept. 30 and selection should be made by the end of October. Since 
the two British designs arc quite similar, selection will be primarily political and 
based on necessity for work within British Aircraft Corp. and the Hawker Siddclcy 
Group, which owns Glostcr Whitworth, builders of the AW 681. 

Major difference is in podding of the four Pegasus engines. Bristol 208 will carry 
the pou-crplants in double pods and AW 681 has them in four separate pods. The 
208’s lauding gear will be in the aft pods, but tile AW 681 gear is encased in fuselage 
blisters. 

The Lockheed BLC-130 would be British-built by BAC. and would have Rolls- 
Rovcc Tyne turboprops as the propulsion units. However, the provisions for VTOL 
follow-ons put the Bristol 208 and AW 681 in the foreground for final selection. 

There is considerable Air Ministry and parliamentary support for the Lockheed 
design as an interim aircraft, to fulfill RAF commitments until the new plane is 
built. British designs also fit the NATO STOL transport competition. 
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REPORT 


Shell reports on three new lubricants 
that improve aircraft operation — and two new 
developments that improve aircraft service 



be the expansion of jet service to the 
area by long-haul carriers from the U.S. 
Another factor is the CAB decision in 
the Southern Transcontinental Case, 
opening new routes to Florida from the 
U. S. West Coast and thus providing 
new markets for the Caribbean. Pro- 
jecting future traffic, the Indair figures 
show 441,829 passengers in 1961 be- 
tween the Puerto Rican points, between 
San Juan and the islands, and between 
the islands. Bv 1967, the projected total 
is 8S4.229. Indair estimates its own 


By George C. Wilson 

Washington— Role supplemental air 
carriers will play in the U.S. transport 
industry may be decided in the closing 
days of the 1961 session of Congress. 

The issue pits the Air Transport 
Assn., representing scheduled airlines, 
against the Independent Airlines 
Assn, and Supplemental Air Carrier 
Conference, representing the supple- 
mental. Both sides have been lobbying 
hard for their position. The issue also, 
in a sense, pits Senate against House. 

Basically, the ATA feels supplemen- 
tal should be restricted to charter oper- 
ations designated by the Civil Aero- 
nautics Board. The association contends 
that letting supplemental fly individ- 
ually ticketed passengers would worsen 
the already bad financial condition of 
the scheduled carriers. 

Citing these financial troubles. Stuart 
C. Tipton, ATA president, told the 
Senate aviation subcommittee recently 
that “this is no time for the Congress 
to enlarge the operating authority of 
the supplemental air carriers. . . . The 
most Congress should do at this time 

make clear that the Board could issue- 
certificates for all-charter operations." 

Previous court decisions invalidated 
CAB authority to let supplemental 
fly. The supplemental now operate 
under temporary authority embodied in 
an act of Congress scheduled to expire 
March 14, 1962. 

Clayton L. Burwell, president of the 
IAA and SACC, countered that the 
supplcmentals have more money 
troubles than scheduled carriers. Me 
said revenues have declined, bankrupt- 
ing dozens of supplemental. He added 
that even if the supplemental won all 
the domestic charter business, it would 
amount to less than 1% of the sched- 
uled airlines' total domestic revenues. 

Congress, according to Burwell, 
should give permanent status to sup- 
plemental so they could develop the 
markets largely ignored by scheduled 


share of this traffic at 50% in 1967. 

While the market is basically tourist, 
the area also is growing rcsidcntially, 
providing another traffic category. 

Indair’s hopes for the future include 
possible expansion through purchases, 
mergers or route acquisitions. In its 
view, potentially profitable Caribbean 
routes arc being flown by some carriers 
unprofitable. Outright purchase, merger 
or acquisitions of island-hopping seg- 
ments of some of the larger airlines arc 
considered as possibilities. 


airlines, lie said supplcmentals. being 
under temporary authority, cannot per- 
suade lenders to advance the money 
needed for new equipment. "We can- 
not temporize longer with the attitude 
of the government toward us." Burwell 
said in asking for legislation. 

Tire Senate subcommittee, after an 
unusuallv lengthy study, wrote a bill 
giving supplcmentals the ripe of per- 
manent status they seek as well as 
broad charter authority. The bill also 
empowers the CAB to allow supple- 
mental to fly individually-ticketed pas- 
sengers between specified points as long 
as this “will not result in significant 
diversion of traffic" from the scheduled 
airlines. 

A further provision would authorize 
the CAB to let supplcmentals fly over 
scheduled carriers’ routes for as long as 
90 days during peak traffic periods. 

The parent Senate commerce com- 
mittee. in reporting this bill to the floor, 
said supplcmentals “have been instru- 
mental in expanding the horizon of air 
commerce. To a large extent they are 
responsible for the tremendous expan- 
sion in the charter field which has taken 
place in the last few years. They pio- 
neered the military contract business 
and the airfreight or all-cargo field. 
They were the first to develop aircoach 
travel and as a result opened a vast 
new field of air transportation by en- 
couraging people to travel by air who 
had never done so previously." The re- 
port concluded that “supplemental air 
carriers have a vital role to play in meet- 
ing the air transportation needs of this 

With surprisingly little debate, the 
Senate passed the committee bill Aug. 
25 with minor changes. ATA then fo- 
cused its attention on the House Inter- 
state and Foreign Commerce Commit- 
tee. That group last week reported a 
bill less liberal toward the supplemental 
than the Senate measure. ATA favors 
the House version while the supplc- 
mentals arc fighting for the Senate 
measure. 


Although the House bill authorizes 
supplcmentals to fly individually tick- 
eted passengers during rush periods over 
scheduled carriers' routes, it docs not 
Contain the Senate-provision allowing 
supplcmentals to offer such service on 
a more regular basis. Also, the house 
bill docs not define charter service, 
leaving the definition up to CAB. 

The House bill, according to current 
strategy, will be taken up under sus- 
pension of the rules. This procedure 
requires approval of two-thirds of those 
voting and forbids amendments. Once 
the House acts, the hottest lobbying 
on the bill to date will center on the 
Representatives and Senators trying to 
work out a compromise measure. Tire 
bills are so far apart that there is a 
good chance the conference could be 
postponed until next year. 

ATA is especially disturbed about 
the definition of charter in the Senate 
bill. The definition would enable a 
travel agent to charter an airplane and 
fill it with passengers on an all-expense 
package tour. Unlike the present situa- 
tion, the passengers would not have to 
be members of the same organization. 

Leo Sevbold. ATA vice president, told 
Aviation Week the package tour ex- 
emption could lead to a breakdown in 
the whole airplane transportation sys- 
tem. He said CAB would be "scarcely 
able to control” such abuses as phony 
travel agents selling so-called all-expense 
tours at reduced rates over routes 
served by trunk carriers. 

Sevbold said the individually-ticketed 
passenger authority in the bill also 
might result in direct competition for 
the scheduled carriers. As for allowing 
supplemental to sene over regular 
routes during rush periods. Seybold ob- 
jected to preventing scheduled carriers 
from diverting aircraft from less busy 
routes to fill the gap. 

In answer to these and other argu- 
ments. backers of the Senate bill such 
as Chairman A. S. Mike Monroney 
(D.-Okla.) of the Senate aviation sub- 
committee contend there are adequate 
safeguards. They say supplcmentals, 
with their promises of bargain rates for 
overseas travel, would serve as a valuable 
yardstick for the industry and possibly 
develop a new market of passengers. 

Chairman John Bell Williams (D.- 
Miss.) of the House aviation subcom- 
mittee told Aviation Week the sup- 
plemental legislation was the most 
complicated measure he has worked on 
since coming to Congress. He said 
both sides, despite the differences in the 
bills, had indicated to him that they 
could live with the House version. Even 
so, he said the conference may be post- 
poned until next year. 

The legislation which emerges from 
the House-Senate conference is expected 
to profoundly affect the complexion 
of the air transport industry. 


House Group, Senate Are Divided 
On Future Role of Supplemental 
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The de Havilland TRIDENT 

The short-haul jet airliner for long-term planning 
The world's leading design for a second-generation jet 
The first three-jet conception 

The first short-haul airliner engineered for automatic landing 

HAWKER SIDDELEY AVIATION 

32 Duke Street, St. James's, London S.W.1 


British Stress Mach 2.2 Airliner’s Assets 


By Herbert J. Coleman 

London— Two leading airline execu- 
tivcs— one U. S-, the other British-last 
week warned the Anglo-American Aero- 
nautical Conference here against mov- 
ing too fast toward freezing a super- 
sonic transport design. 

William Littlewood, vice president- 
research, American Airlines, said the 
‘supersonic transport need is "not too 
great" and that timing is of utmost 
importance, adding that “to plunge into 
this design would be an indication of 
immaturity. He backed intensive fur- 
ther study of configurations, costs and 
in particular the effects of cosmic radia- 
tion upon crew and passengers. Little- 
wood. describing himself as a dissenting 
member of Project Horizon, said he 
considered U. S. concentration on Mach 
1 design as an “ill-advised project," no- 
ting that North American Aviation, 
builder of the B-70 Mach 3 bomber, 
is not ready to discuss a supersonic trans- 
port specification until after 1964. 
Time Requirement 

J. C. Dykes, director of BOAC As- 
sociated Companies, said the airline 
questions whether designers should 
build a Mach 2.2 just because it is 
feasible. He stressed the need for 
time to study the entire supersonic 
transport system concept as an alterna- 
tive to a "disastrous mistake." BOAC 
Chairman Sir Matthew Slattery has 
previously referred to the SST as an 
"infernal nuisance" (AW Aug. 7, p. 
40), but has since implied that BOAC 
will go along if competitive reasons 
force the issue. 

Dr. A. E. Russell, chief engineer of 
Bristol Aircraft, pressed the semi-official 
British position that a Mach 2.2 air- 
plane is more feasible and practical 
than the Mach 3 type preferred in 
the U. S. 

He said: “Many people in this coun- 
try' are puzzled and confused by the 
apparently strong interest in the United 
States for the trisonic airliner.” 

Dr. Russell’s team has completed the 
BAC supersonic Mach 2.2 transport de- 
sign (AW Sept. 4. p. 37) and the next 
move is up to the government. Still an 
unknown factor is possible cooperation 
between the French and British govern- 
ments on design and construction. 
Talks have been on an on-again, off- 
again basis for some time, and are com- 
plicated by internal disagreements in 
French industry on final configuration. 

Although the French position is that 
technical and financial cooperation is 
necessary to compete with a U.S. de- 
sign. Sud Aviation and Dassault are 
still trying to agree on a design. Sud’s 


project is aimed at its Super Caravclle 
(AW June 5, p. 40) with external un- 
derwing engines, but Dassault’s plan is 
essentially a large Mirage IV with the 
powerplants buried, to avoid asymmetri- 
cal shock patterns. 

Britain's design, as proposed by BAC, 
is primarily a slim, highly swept delta 
that will much resemble the wing of 
the Handley Page 115 research plane 
flown at Farnborough air show (sec pp. 
78, 79). It will, however, have no tail 
and will carry 130 passengers at 60,000- 
ft. altitude. 

Dr. Russell said that titanium for a 
supersonic transport shell has "certain 
attractions” in that material deterior- 
ation due to temperature is considerably 
postponed and certification testing 
simplified. He added that structure 
weight also could be reduced. 

On the other hand. Dr. Russell 
pointed out. material and production 
costs are substantially higher and there 
is comparatively little experience in the 
use of titanium on civil transports. He 
contended that the extra costs for com- 

E lete adoption of titanium for the main 
usela^e would be nearly $3 million per 

Stainless steel, which has a very high 
cost, is relatively inefficient unless used 
in honeycomb form, he said. It prob- 
ably would be used only in airplanes 
faster than Mach 3, where temperatures 
would be too high even for titanium. 

Another factor is in airplane systems, 
in view of rapidly rising temperatures 
with higher speeds. In the Mach 2 
range, the airplane can use existing kero- 
sene fuels. For Mach 3, however, Dr. 
Russell said, kerosene fuels must not be 
allowed to reach bulk temperatures 
above 70C, or a new fuel must be de- 
veloped. Considerable tank insulation 
also will be needed. 

Mach 3 powerplant fuel, in his opin- 
ion, must have a higher thermal sta- 
bility, lower volatility, higher specific 
heat, low freeze point for subsonic con- 
ditions, low luminosity and high energy 
content. Dr. Russell believes refinery 
processes would increase this fuel cost 
bv at least 10%. 

In the realm of operating costs, Dr. 
Russell said seat-mile costs for a super- 
sonic transports, as compared with sub- 
sonic jets, will be about 20% higher. 

He explained: “Before inferring that 
direct operating costs of supersonic air- 
craft will necessarily be higher than the 
best achievable by current subsonic air- 
craft, it should be remembered that ex- 
isting civil types have derived great 
benefit from the large production of 
selected military forebears. This situa- 
tion seems unlikely to arise in the 
future so it may not again be conve- 


nient to write off development and 
other expenditures.” 

In another discussion, George C. 
Prill and Harold Hockstra, of Federal 
Aviation Agency, warned that the costs 
of carrying reserve fuel in supersonic 
transports will be prohibitive and to 
maintain all-weather schedules, auto- 
matic landing and takeoff devices are 
the final answer. International coop- 
eration to develop a single standard is 
essential, they stressed. 

Tliev said international cooperation 
again is vital in maintaining the super- 
sonic routes between, for example. Lon- 
don and New York, adding: 

“The traditional concept of air- 
worthiness is not enough. This think- 
ing must be expanded into system- 
worthiness.” The aircraft must be 
systemworthy, the crew must be sys- 
temworthy, and so must airports, na'vi- 

S tion and traffic control, weather in- 
rmation, communications and all 
other components.” 

Prill and Hoekstra feel that in the 
1970s the supersonic airplane will carry 
economy-class passengers almost exclu- 
sively, “with a special set of seats for- 
ward for motion picture stars. ... It 
is almost axiomatic that the only people 
who buy first-class tickets arc those 
traveling on expense accounts. Those 
few who have enough wealth to travel 
first class on their own arc not statisti- 
cally important in the field of aircraft 
design.” 

One operating problem will be land- 
ing speeds, since it should not be ex- 
pected that runways will be lengthened 
for supersonic transports. With this in 
mind, FAA has conducted a series of 
arresting gear tests, involving a Convair 
340 fitted with a tail hook engaging 
fluid-filled tubes for energy absorption, 
and has scheduled a series of follow-on 
tests using a Boeing 720 jet transport. 
Noise Factor 

The noise factor involving supersonic 
transport operations demands intense 
study, according to R. G. Thorne, senior 
scientific officer at the Royal Aircraft 
Establishment, in view of tbe fact that 
“noise levels produced by modem air- 
craft engines arc near the limits of pub- 
lic endurance.” 

The conference’s 49th Wilbur 
Wright Memorial Lecture was pre- 
sented by Dr. Abe Silverstein, NASA 
director of space flight programs, who 
urged development of expanded tech- 
niques for return of space test vehicles 
and spacecraft to earth. Until this com- 
plex parameter is resolved, Dr. Silver- 
stein said the next few years will sec 
continuation of heavy research and 
development emphasis on the ground. 
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YOU 


TOP 



MIGHTY 

JET AGE FLEET 


NEW 720B FAN/JETS 

Fastest jets you can fly along the 
Pacific Coast and to Mexico City, too. 

707 JETS 

Fastest between Los Angeles, Salt Lake 
City, and Minneapolis. Fastest between 
San Francisco, Denver, Minneapolis. 

JET/PROP ELECTRA H’S 

Fast and comfortable way to Phoenix, 
San Diego, Long Beach, Las Vegas, and 
Oakland from major Western Cities. 



SHORTLINES 


► Civil Aeronautics Board will hold a 
public hearing on the crash of a Trans 
World Airlines Constellation that killed 
78 persons shortly after takeoff at Chi- 
cago's Midway Airport on Sept. 1. The 
hearing will take place at the Midway 
Hotel in Chicago at 9:30 a.m. Sept. 


► Delta Air Lines on Oct. 1 will add a 
daily DC-8 jet (light on its Atlanta- 
Birmingham-Ncw Orleans-Los Angeles 
route and a nonstop New Orleans-Los 
Angeles jet flight, originating in New 
Orleans. The airline will begin Convair 
SSO service between San Francisco and 
Philadelphia via Atlanta, New Orleans, 
and Dallas on Oct. 31. 

► Federal Aviation Agency has ordered 
100 new direction finders (DFs) valued 
at more than SI. 7 million for instal- 
lation in selected FAA Flight Service 
Stations and airport control towers with- 
out radar facilities. The direction find- 
ers use a dopplcr principle and cover the 
VI IF and UHF bands. Most of the 
DF equipment will be installed in 
Alaska, the western states and some 
northeastern states. 

► Iberia Air Lines has begun service 
with DC-8 jets on its Madrid-San Juan- 
Caracas and Bogota route and on its 
Madrid-Bcnnuda and Mexico route. 
The airline has shifted its Saturday 
DC S New York-Madrid jet flight to 
Sunday, effective through Oct. 31. De- 
parture and arrival times remain the 


► Irish International Airlines reports 
revenue passenger traffic across the 
Atlantic for Julv increased 58% over 
July. 1960. 

► Pan American World Airways has re- 
ceived Civil Aeronautics Board per- 
mission to suspend service to Cama- 
guav. Cuba, for an indefinite period 
because of the political situation ill 
Cuba. 

► Piedmont Airlines reports net income 
for the first six months of this year at 
576.131, compared with S506 for the 
same period last year. 

► Radar Traffic Information Service 
now undergoing a 90-day evaluation at 
New York's Idlcwild Airport and Wash- 
ington National Airport has drawn a 
favorable response from users. The 
service is designed to keep pilots on 
VFR informed of pertinent traffic. 
National Airport reports an average of 
1 1 3 calls per dav and Idlcwild reports 
about 35. 


AIRLINE OBSERVER 


► Twice-delayed certification program of the Boeing- Vertol 107 twin 
turbine helicopter is now scheduled for Nov. 25 completion. First delay 
of about two months primarily involved gear bos difficulties, with transmis- 
sion components not meeting the required degree of hardness. More 
recent delay, which will run about six weeks if schedule is met. primarily 
was caused by need to strengthen swash plate lugs and fitting elements in 
the upper control system. Tests at 1 1 1 % of V* B speed showed control 
system loads in excess of what had been anticipated. Fix also involved 
shifting the rotor blade CG forward bv moving the balance weights. New 
York Airways was scheduled to receive its first 107 last week, an unmodi- 
fied aircraft which later will go back for changes. Originally, the carrier 
was to get its first aircraft early this summer. 

► Trans World Airlines financing for its Caravclle order (AW Sept. 11, p. 41) 
is likely to include General Electric participation. GE has taken part in 
previous airline financing for engines. One of the latest examples is the 
CJ-805 turbojets that power Northeast Airlines' six Convair 880s. North- 
east leases the aircraft from a company set up specifically for this purpose, 
but GE preferred to hold the eugine lease itself. 

► International Civil Aviation Organization was expected to concentrati- 
on a discussion of dual dopplcr radar as a primary means of navigation at its 
Fourth North Atlantic Regional Air Meeting which opened in Paris last 
week. ICAO has consistently criticized existing long-range navigation aids 
as failing to provide accurate position fixing. 

► United Air Lines expects to phase out its Vickers Viscount turboprop 
equipment in early 196-1 as it takes delivery on the Boeing-727 short-range 
turbojet. Vickers fleet, acquired in the merger with Capital Air Lines, now- 
totals -11 aircraft, all of w hich will remain on short-haul routes in the East 
because maintenance facilities arc located at Washington, D. C. 

► Private and commercial pilots who learn to extricate themselves, on 
instruments, from threatening weather conditions may have ‘Blue Seals" 
affixed to their licenses, according to an announcement last week by the 
Federal Aviation Agency. 

► Piedmont Airlines is completing financial arrangements for the purchase 
of 17 Martin -KMs, plus spare parts, shop and ground equipment and a 
simulator, from Trans World Airlines. If approved by the Civil Aeronautics 
Board the agreement would pennit phasing out of 14 DC-3s. 

► Delta Air Lines hopes to offset the increasing rise in airfreight pickup and 
delivery costs by providing the airline industry's first “door-to-door” air- 
freight rates on Oct. 6. New tariffs filed by the airline with the Civil 
Aeronautics Board will lower over-all shipping costs to include both air 
transportation and freight forwarding costs. Delta estimates savings may go 
as high as 40% for some shippers. 

► Breguet will participate in the production of Fokker F-27 turboprop air- 
craft under an agreement signed between the French and Dutch airframe 
companies. Both manufacturers already cooperate in the production of 
NATO maritime patrol aircraft for the Atlantic. Breguet will produce the 
main fuselage components for the F-27. Production is expected to last 
two years as Fokker has a backlog of 105 orders. The agreement is viewed 
as another step toward closer coordination of production among Western 
Europe's aircraft industry. 

► Russia’s Aeroflot has placed four Ilyushin 11-18 turboprops on the 
1,675-mi. route from Moscow to the mining center of Karaganda in the 
Kazakh Soviet Socialist Republic. The Il-18s make the run in 4 hr. com- 
pared with 12 hr. for the piston engine Il-14s which they replaced. 
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LIFT and THRUST from 
ONE ENGINE-the 
revolutionary Pegasus turbofan 


The new Bristol Siddeley Pegasus high-ratio turbofan 
represents a major engineering breakthrough in the field 
of aircraft propulsion. 

Because the Pegasus can be fitted with movable nozzles 
evenly disposed around the centre of gravity which give 
directional control to its total thrust, this remarkably 
versatile engine provides the airframe designer with a 
single power source for all conditions of flight. 

VTOL, STOL and normal take-off capability in the same 
aircraft. Suitable for subsonic or supersonic applications. 

High by-pass ratio gives high thrust for low weight, 
low fuel consumption and low noise level. 


pendent of all fixed ground installations. 

Problems of ground erosion, recirculation and ingestion 
of debris reduced to a minimum. 

The Bristol Siddeley Pegasus has already been selected 
for, and is now undergoing trials in the Hawker P 1127 
VTOL. light strike aircraft and is supported by the Mutual 
Weapons Development Programme for XATO. 

For further information please write to: Hristol Aero- 
Industries Limited, 10210 Pie IX Boulevard, Montreal 
North, PQ, Canada. 


BRISTOL SIDDELEY ENGINES LIMITED 
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At 10 miles per minute 
“almost” reliable won’t do 

That's why the largest airlines rely on 
SYLVANIA GOLD BRAND TUBES in 
communications, control and navigation gear 

SYLVANIA GOLD BRAND TUBFS are built to take the demanding 
operation required in modern jet aircraft and still perform reliably. 
The popular Sylvania GB-5654, as an example, proves its dependability 
daily as an amplifier in aircraft communications receivers. 

Gold Brand Tubes are disciplined to take impact shock tests of up to 
750 g, fatigue tests for 96 hours at 2.5 g. and multiple life tests of 500 
to 1000 hours. They undergo a multitude of stringent tests, including 
ability to withstand high degrees of vibration and thermal shock. 

Nothing is overlooked to give you the most 
reliable tube product available for the spe- 
cialized needs of today's aircraft. 

Specify Gold Brand Tubes— rugged, reliable 
AND readily available from your local 
Sylvania Industrial Tube Distributor. Ask 
him for the "Gold Brand Reliable Tubes" 
booklet. Or, write Electronic Tubes Divi- 
sion, Sylvania Electric Products Inc., Dept. 
103-5, 1100 Main Street. Buffalo, N. X 



Subsidiary of GENERAL TELEPHONE * ELECTRONICS 



Two Carriers Protest 


Joint Fare Proposal 

Washington— Joint fares proposed by 
Trans World Airlines that would allow 
passengers to use San Francisco & Oak- 
land Helicopter Airlines to fly between 
San Francisco International Airport and 
outlying points have brought strong 
protest from two trunklines. 

The TWA proposal, scheduled to go 
into effect by Scpl. -4 unless Civil 


downtown points, and others 
boring Berkeley and Oaklanc 
SF&O helicopter i 


$3.50 rcductioi 


n the 


unbilled local 


Passengers originating in the Sail 
Francisco-Oakland and Berkeley areas 
could use SF&O helicopters to reach 
the airport under the same terms. 

The proposal also allows TWA pas- 
sengers to fly free of charge on SF&O 
helicopters when traveling between San 
Francisco and Oakland airports to make 
flight connections. TWA cites as a typi- 

S6.50 regular helicopter fare between 
the airport and downtown San Fran- 
cisco. With joint fares the cost would 
be a S3 charge for an eight-minute 
flight. A half-hour taxi ride would cost 
S6, TWA said. 

United Air Lines, with Western Air 
Lines concurring, attacked the proposal 
Birds that it would not generate 


traffic 


and locahti 
ne. United said, it i 
tial to TWA custo 


i unfair to other 


At the 


According to United, if TWA pro- 
rated revenue from the joint fare, that 
airline would have to absorb an average 
loss of S2.50 per passenger on the S3. 50 
reduction in combined fares. The heli- 
copter line would absorb the remaining 
SI. 

Fearing that it would have to adopt 
the joint fare if CAB approved. United 
said it would have lost S5.3 million on 
its 2.1 million passengers carried into 
and out of the San Francisco area 
during the year ended June 30 if all 
passengers had used the service. If half 
its passengers had used the joint fares. 
United figures its loss would have been 
$2.6 million. 

United said the $2.50 it would have 
to absorb under the plan "virtually 
equals" its domestic operating profit 
of $2.61 per passenger for Fiscal 1961. 

United also feared the joint fares 
would be most popular with short and 
medium-haul customers, where the 

sorb would take a proportionallv bigger 
bite out of fares. 
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-YET IT CAN 
OPERATE 
FROM FIELDS 
OF LESS THAN 
5,000 FEET! 


Four Pratt & Whitney Aircraft JT12 turbojet en- 
gines power the Lockheed JetStar, world's fastest 
corporate jetliner. Each of these efficient power- 
plants weighs but 436 pounds yet develops 3,000 
pounds thrust. This high thrust-to-weight ratio 
contributes to the JetStar’s short field take-off, 
a climb of 4,000 feet a minute and a cruise speed 
of 500 to 550 miles per hour at up to 45,000 
feet. The same experience that has produced jet 
engines which power the majority of the world's 
military and commercial jet aircraft developed 
the JT12. Its simple, rugged design ensures high 
reliability and easy maintenance. And it is backed 
by Pratt & Whitney Aircraft's world-wide service. 

Pratt & Whitney Aircraft 

Division ol UNITED AIRCRAFT CORPORATION Eas. H.,.lo.d,Conn K licul 



The cost of miniaturization 
just dropped 20% 


Trends can be overpowering. Once 
established, they're tough to reverse. 
Take the cost of miniaturization, for 

smaller, price tags get bigger. No one 
seems surprised. It’s a trend. 

There's a reason, of course. Tiny 
things are hard to build, especially with- 
in space-age reliability requirements. 

Amphenol designers decided that if 
ever a trend needed reversing — -it was 
this one. 

’How" was another question. They 

as small as they were ever going to be. 
The spring member in the female con- 
tact (necessary for a snug, low-resis- 
tance connection) took up valuable 

center-lo-center contact spacing. The 
spring was obviously holding up prog- 
ress in miniaturization. It had to go. 

►Amphenol designers developed the 
Wire-Form Poke-Home® contact, a 
male contact that supplies its own ten- 
sion and can be crimped or welded 
before assembly. Overnight, contact 
spacing plunged from .175 inch to . 1 00 
inch. And. best of all. the new contact 
was less costly to manufacture. (It's 
built on automatic equipment.) 

The trend reversal was well on its 
way. Amphenol designers had a new 
contact — the next step: putting it to 
work in connectors. 


To answer the need for an econom- 
ical micro-miniature rack and panel 
connector, the Micro-Rac was un- 
veiled. Space-saving Wire-Form con- 
tacts and an integral-body-dielectric 
construction made it possible to pack 
20% more connections in the same 
space — and at nearly half the previous 
cost. As for reliability, after 1 ,000 re- 
peated insertion and withdrawal cy- 
cles, the Micro-Rac retained its orig- 
inal low resistance characteristics. 
►Next came the Strip Connector, six- 
inch lengths of Lexan* plastic with 
contact holes on .100 inch centers. A 
do-it-yourselfer's delight, strips can be 
cut and stacked to suit hundreds of 
applications where a connector is a 
must— but for which no other eco- 
nomical connector exists. Example: 
strips can be stacked to form micro- 


can be used as economical tape cable 
connectors, modular connectors, logic 
card connectors, to mention a few. 

Wire-Form contacts can be used 
separately, too. Example: contacts can 
be crimped or welded to modules and 
plugged into special eyelet-type re- 
ceptacles on printed circuit boards. 
Non-modular components, such as 
transistors. become pluggable by crimp- 
ing Wire-Form contacts to their leads. 

And that was that. The trend 
was reversed. 

►If you would like more information 
about Wire-Form Poke-Home contacts. 
Micro-Rac 52- and 104-contact rack 
and panel connectors, Strip Connec- 
tors (or any Amphenol Connector for 
that matter) call your Amphenol Sales 
Engineer. Or. write to Dick Hall, Vice 
President. Marketing, Amphenol Con- 
nector Division, 1830 S. 54th Avenue. 
Chicago 50. Illinois. 


strumentation tenninations. They also 






Connector Division/ Amphenol-Borg Electronics Corporation 
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Air Products pioneered in research and produc- 
tion of cryogenic systems. Specialty: closed cycle 
refrigeration systems— "right-off-the-shelf" or cus- 
tom-tailored to your specific requirements . . . 80°K 
or 2°K. Air Products offers unmatched facilities 
and capabilities for any low-temperature need. We 
invite your inquiries. 
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New 5140MB power amplifier improves reliability 
in sine wave and complex motion testing 
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First Attempt to Launch Minuteman From Silo Fails 




right to left: 

George Otis II, Astro-Science Chairman 

Peter H. Stanton, Astro-Science President 

Alan F. Thompson, American Astro-Systems Presiden t 



[r! American Astro-Systems, Inc* joins the fast-growing Astro-Science Corporation 
lEEl family, increasing sales by $8 million and facilities by another 180,000 sq. ft. The 
new division adds to Astro-Science a unique capability in military mobile ground support 
equipment, having successfully delivered over $50 million in high-pressure refrigeration, 
mechanical positioning, electronic and electrical power equipment. 

Other Astro-Science Divisions: American Concertone. Inc.— pioneer producer of 
magnetic tape recorders for the military, industry and home. /American Avionics Inc.— 
manufacturer of military electronic equipment. 

•formerly the Ground Support Division of American Electronics, Inc. 
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McDONNELL F-101 pulls up (left) after low-altitudc firing run over Whcelus' El Uotia gunnery-bombing range, the Libyan weapons 
training center for most U. S. Air Force aircraft that are based in Europe. North American F-100 (right) is shown 50 ft. above the desert 
sage of El Uotia, beginning a low-altitude special weapons run over the African range. 


USAF Conducts Tactical Training in Libya 


By Cecil Brownlow 

Whcelus Air Base, Libya— Delivery 
of non-nuclear weapon systems and a 
sharpening of close-support gunnery 
techniques arc assuming new import- 
ance for European-based tactical fighter 
units as they gear to meet the widen- 
ing East-West crisis now focused on 
Berlin. 

Following President Kennedy’s re- 
cent emphasis upon the necessity for 
the anned forces to expand their con- 
ventional warfare capability, tactical 
pilots and aircraft of the U. S. Air 
Forces in Europe— many of whom have 


concentrated almost exclusively upon 
nuclear delivery maneuvers over the past 
few years in line with former national 
policy— now find themselves strafing 
gunnery targets from low altitude, roll- 
ing into dive-bomb runs and cutting 
over the terrain in skip-bomb ap- 

This accelerated pace, coinciding 
with the appearance of new aircraft, 
weapons and general operational tech- 
niques, is placing added strain upon the 
planning and dav-to-dav requirements of 
the USAFE Weapons Center here, 
training ground for most Air Force 
tactical bomber and interceptor units 


that are stationed in the European 
theater. 

New aircraft on the scene is the 
Mach 2-plus Republic F-10SD all- 
weather fighter bomber designed pri- 
marily as a nuclear weapons carrier but 
with a conventional capability with 
which its pilots arc scheduled to become 
well schooled. New weapons with 
which the center must soon contend 
include the Martin GAM-S3 Bullpup 

Both will require new procedures and 
plans for the center's El Uotia gunnery' 
and bombing range, a swatch of white 
plaster buildings, olive drab tents and 


REPUBLIC Mach-Z-plus F-105s of the 36th Tactical Fighter Wing, newest addition to the Air Force’s tactical fighter strength in 






45,000 inches of welding 

! Titanium ! construction clinches record 

L J 

of reliability with Mercury capsule! 


Chosen for its light weight, its strength and rigidity at 
high temperatures, its ease of fabrication, titanium has 
passed another milestone in its grow ing history of reliability. 

Project Mercury's pressurized capsule, its antenna and 
parachute housings and the adapter section mating it to 
the booster are basically titanium structures. They con- 
sist of a titanium inner skin attached to a framework of 
titanium stringers and rings. Beryllium and Rene 41 heat 
shielding "shingles" are fastened to the outside of the 
capsule. 

The use of titanium has saved “considerable" weight 
over other metals of similar strength and endurance in 
the all-critical weight battle in the Mercury capsule and 
adapter section where ounces were fought for. 


This report has been prepared by Titanium Metals Cor- 
poration of America in the belief that performance of 
titanium in the space capsule may provide information 
of use to you in design and construction of weight- 
critical airframe structures, whether they be in VTOL or 
STOL aircraft, or vehicles to operate in space. 

Rigidity and strength at high temperatures . . . and 
20 G's! Shaving off pounds was not enough for Mer- 
cury's designers. One of the big factors in the selection of 
titanium, which is as strong as most steels, yet weighs 
44% less, is its ability to retain its strength and rigidity at 
high temperatures. 

During the launch phase, the all-titanium adapter sec- 
tion reaches 600F. The titanium stringers in the capsule 
reach 600F during re-entry; the inner skin reaches 200F. 
Here titanium construction proves its high performance 
and reliability. Mercury capsule is designed to with- 
stand 20 G's. 


Titanium construction inherently rigid. Titanium 
lends itself to an actually stiffer construction even though 
its modulus is somewhat lower than steel's. The answer 
is a greater cross-section made possible by the less dense 
titanium. Moreover the metal will retain its stiffness over 
a wide range of temperatures. 

Added stiffness and efficiency can be gained by "rigid- 
izing" or beading. Mercury inner skin, which is also the 
cabin inner wall, consists of two layers of 0.010" com- 
mercially pure titanium, welded together to form a single 
"sandwich" structure. The inner layer is flat-rolled. The 
outer layer has been stiffened with corrugations ap- 
proximately 3 inches in length and '/4-inch wide. The 
result is a 0.020" titanium section that is equal in rigidity 
to an 0.050" section . . . 150% increase in efficiency. 
45,000 inches of reliable welds per capsule. Project 
Mercury capsule, in addition to its high G loadings and 
temperature requirements, is pressurized to maintain its 
cargo of human life. Welds must be reliable. 

According to McDonnell Aircraft. St. Louis, Mo., 
developers and manufacturers of the capsule, there are 
24.500 inches of seam and butt weld and 20.500 inches of 
spot weld in each capsule . , . 45,000 inches of welding. 
The performance has been repeated in 20 production 

Here indeed is a better focus on the reality of titanium 
welding! 

All fusion and seam and spot welding was done "open 
air." Fusion welds were inert-gas shielded, tungsten-arc, 
using trailing and backup shields. Welds are as strong or 
stronger than parent metal, McDonnell reports. 

Spot and scam welding was accomplished on standard 
production equipment, with techniques similar to those 

TMCA: your information source. If your missile or 
aircraft problems revolve around requirements for a 
rigid, high strength structure at temperatures from minus 
433 to plus IOOOF . . . with high corrosion resistance, 
including immunity to atmospheric attack, titanium may 
easily be your best answer. The reliability on which the 
makers of the Mercury capsule placed their faith can 
work for you. 

Wc suggest you get in touch with the nearest Titanium 
Metals Corporation of America sales office or write di- 
rectly to our Technical Service Department for informa- 

petent fabricators. Why not write today . . . 


' ® 

TIMET 


TITANIUM METALS 
CORPORATION OF AMERICA 

233 Broadway, New York 7, N. Y. 



high by 6>/4' at base, welded together. Cones are formed from 
trapezoidal sections, butt-welded together. One cone consists 
of 0.010” beaded titanium, for added stiffness; the other cone 
of flat-rolled 0.010" titanium. After butt-welding, each cone 
is individually pressure tested. 


layered cones which are spot welded to the titanium frame. 
The housing and adapter sections are not pressurized and con- 
sequently the skins arc riveted to the frame in these areas. 
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All qualified applicants will receive consideration for employment 



DESERT CAMEL and handler greet the first F-105s to reach Whcclus after a flight from their home base in Bitburg, Germany. 


target areas 75 mi. southwest of here in 
the scrub plains of the Libyan Desert, 
and even some older weapons now be- 
ing refurbished are providing their 
share of headaches. 

With the Kennedy order, the aging 
2.95-in. rocket systems are returning to 
prominence, and the Weapons Center 
has been told to phase them into its 
program on a rapid-lire basis. Using 
these as an example of the increasing 
tempo, one leading Weapons Center 
officer complains mildly that "we don't 
know how many a pilot should fire or 
what's considered proficient, but here 
the order is for us to use them.” 

Range schedules obviously will have 
to be revised when the F-105s begin to 
make necessarilv time-consuming blind 
approaches with the pilot dependent 
upon radar for navigation and weapons 
release and when aircraft start their 
low approaches from over the Medit- 
erranean for Bullpup firings rather than 
slipping immediately onto the range 
from the staging area as can be done 

"Obviously,” a range spokesman says, 
“you can't have one plane doing a 
LABS (low-altitude bombing system) 
or making a blind approach while an- 
other one comes in underneath for a 
dive-bomb run.” 

First Step 

For all the new emphasis on con- 
ventional systems, however, USAFE 
and Wheelus planners have no inten- 
tion of letting the fighter-bombers' 
nuclear delivery' capabilities slide. 
Advance techniques offering greater 
simplicity and more accuracy than the 
intricate LABS maneuver are being 
practiced daily, and the F-105 pilots 
will become proficient in this phase 
as a first step, relying upon subsequent 
visits to Whcclus to brush up on their 
conventional tactics. 


The F-105 began phasing into 
Wheelus on July 16— actual practice 
flights over the range got under way 
two days later— upon the arrival of the 
first aircraft from the 56th Tactical 
Fighter Wing homebased at Bitburg, 
Gcnnany, about 500 mi. from East 
Germany and advance elements of the 
Communist air forces. 

The 56th, initial European-based 
wing to receive the F-105, now has ap- 
proximately 25 aircraft on hand. Some 
of its pilots still are completing the 
transition course from the older North 
American F-100 at Nellis AFB. N. M„ 
and 12 of these are at Wheelus on a 
rotational basis. 

First group to pass through was the 
56th 's 22nd Squadron, which has been 
averaging about 18 sorties a day, with 
some of the aircraft making up to four 
flights during the S-hr. period the 
range is in operation. Length of a 
single mission totals about 1 hr. 20 
min., of which 20 min. is actually spent 
over the range. The remainder of this 
time is consumed in flying to and from 
the range, flying holding patterns before 
the initial runs and, later, rendezvousing 
for the return flight. 

With spares for the electronic sys- 
tems a critical factor, the number of 
aircraft available on any given day has 
been fluctuating between 6 and 10. 
“Parts,” a 22nd operations officer says, 
"have been killing us. We just don't 
have everything we need to keep those 
black boxes going. 

"The big problems right now are 
maintenance and supply and getting 
used to the new equipment, . . . We’re 
coming up with a lot of little problems 
. . . but we’re solving them.” 

Two of the problems have been more 
than routine and cause most of the rela- 
tively little criticism, voiced by pilots, 
of the F-105 as a system. 

In one, a 22nd aircraft on autopilot 


began to pitch violently, exceeding all 
g-force limits and tearing off in the 
process the wing tanks which then 
proceeded to slam into the leading edge 
of either wing before falling away. The 
violent motion was brought under con- 
trol manually after the autopilot had 
been disengaged. 

Autopilot System 

Although the General Electric tech- 
nical representative dissented, the Air 
Force placed tentative blame on the 
GE autopilot system, which can be used 
for navigation plus automatic release of 
the weapons store while flying the air- 
craft in an over-the-shouldcr delivery 
maneuver. Apparent problem lay within 
the coupler between the autopilot as 
such and the auto toss unit— an over- 
riding of gears that deflected the stabil- 
izers by 41 deg. rather than the pro- 
gramed 1 deg. 

Use of the unit was restricted for 
three weeks at Whcclus while the 
coupler and servo systems were checked. 
Some fixes were made on the spot, and 
the 22nd has begun using them again. 
During initial training here, however, 
where the emphasis is on pilot skill, the 
auto toss phase of the system will not 
be employed. Pennancnt fixes for the 
coupler unit arc under study. 

Another problem— one instance was 
experienced at Bitburg, another at 
Wheelus— has been a failure in the air 
turbine motor which resulted in the 
overheating of the communications 
system and subsequent loss of radio 
contact with the ground during ap- 
proach. 

A spokesman for Republic Aviation 
Corp. says this deficiency has now been 
corrected. 

Such problems aside, most pilots term 
the F-105 a "very fine” airplane in its 
over-all aspects and flyability. For the 
initial phase of training here, conccn- 
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delive 
tional a 

aircraft's high-speed Viilca 
cannon, pilots have needed slightly 
more than eight missions each on an 
average to become qualified. 

Concentrating during this visit upon 
nuclear weapon techniques as a primary 
goal in order to provide some measure 
of combat capability at the earliest pos- 
sible moment, particularly over the pres- 
ent period of international crisis, the 
F-105 pilots will return here on a rota- 
tional basis at a frequency of about once 
every two months to round out their 
syllabus and become fully qualified. 
Subsequent phases, requiring a pilot to 
remain at Whcelus for between two 
and two-and-onc-half weeks at a time, 
will be devoted to conventional deliver- 
ies plus varied types of nuclear attack. 

At Bitburg, where weather and a 
populous terrain preclude little more, 
the pilots are concentrating upon such 
areas as navigation, instrument Using 
and working with forward area con- 
trollers who would help guide them to 
their war-time targets. In its Whecius 
training, the 56th also attempts to 
shuttle all of its aircraft to Libya for a 
check of their bomb release systems in 
actual operation and to qualify them as 
combat ready along with their pilots. 
Temporary Deficiency 

One temporary operational deficiency 
has been the restriction against use of 
wing tanks since the two broke away 
from the 22nd F-105 during the pitch- 
ing maneuver while on automatic flight. 
Removal of the tanks has cut the air- 
craft’s loiter time considerably and 
means that, if they are to make full use 
of their allotcd 20 min. over the range, 
they must be brought in on the dot 
from their holding area. The tanks, 
however, will be re-installed upon com- 
pletion of studies on the causes of the 
incident and the stresses that made 
them break away. 

The range itself is now being equip- 
ped with reflector targets to permit the 
F-105s to fully simulate blind radar ap- 
proaches and drops, and plans for inte- 
gration of the aircraft into the Wheelus 
operation began well over two years 
ago. although a special area for the 
plane, including buildings suitable for 
maintaining its sensitive electronic sys- 
tems, is still in the construction stage. 

Advanced planning and provisioning 
for the aircraft included determination 
of range requirements, the amount of 
airspace needed for practice rims, types 
and quantities of spares that should be 
stocked plus "a niultiudc of support re- 
quirements.” according to Maj. Daniel 
J. Sheehan. Jr., chief of the tactical oper- 
ations branch in Lt. Col. Walter A. 
Rosenfield's Weapons Training Divi- 


Shcehan and others also had to con- 
sider means of phasing in the F-105 
without disrupting the activities of the 
older tactical aircraft that have been 
training here for the past several years— 
the F-100 and the McDonnell F-101. 
At the moment, increments of six Euro- 
pean-based tactical units arc at Wheelus. 
Aside from the 56th with its F-105s, 
they arc: 

• 48th Tactical Fighter Wing from 
Lakenheath, England, with F-lOOs. 

• 20th Tactical Fighter Wing; Wethers- 
field. England: F-lOOs. 

• 49th Tactical Fighter Wing; Spang- 
dahlcm Air Base, Germany; F-lOOs. 

• 50tli Tactical Fighter Wing; Malm 
Air Base. Germany; F-lOOs. 

• 81st Tactical Fighter Wing; Bcntwa- 
ters. England: F-lOls. 

The 49th is the next European wing 
scheduled to receive the F-105 and. by 
January, when these begin phasing into 
the operation here to add their weight 
to those from the 86th, a total of 24 
nonnallv will be at Wheelus at any 


s, Con- 


In addition to the tactical i 
vair F-102 interceptors also are training 
at Wheelus. firing Hughes GAR-1 
guided air-to-air missiles at airborne 
targets from an aerial range over the 
ocean designated Danger Area 2. while 
fighter tactics are practiced over a simi- 
lar area known as Danger Area 1 . The 
GAR-1 will soon be joined bv the 
GAR-8, USAF version of the Navy’s 
Sidewinder infrared-guided air-to-air 

F-102s now at Whecius arc from the 
86th Air Division stationed at Ram- 
stein Air Base in Germany with six air- 
craft on Station as opposed to the 12 
normally sent to Whcelus by a tactical 

To accommodate the numbers of 
tactical aircraft on hand with maximum 
effect, the F.1 Uotia desert range is di- 
vided into two parallel target areas, with 
a narrow strip extending from the vul- 
nerable control tower dividing the two. 
Col. James S. Coward. Wheelus deputy 
commander for operations, terms the 
range and its twin facilities as prob- 
ably the busiest in all the world." and 
Maj. Sheehan adds that, to his knowl- 
edge. "it is the onlv dual special weap- 
ons range in USAF." 

As an example of its activity, an aver- 
age of 65.555 practice bombs are 
dumped upon the range during 19.855 
air-to-ground sorties flown from 
Whcelus during a year's time. Intercep- 
tors fly an additional 1.556 sorties over 
the two water ranges over a normal year. 

The range can handle a maximum 
of seven aircraft during a 20-min. prac- 
tice period, with each making three 
special weapons and four conventional 
runs over one of the two target areas. 
On the basis of 24 20-min. periods. 
Maj. Sheehan estimates that an average 



WORLD’S MOST 


EXTENSIVE 


ALUMINUM 


JOBBING 


FAC ILITIES. . . 

The small aluminum globe in the 
picture is a bomblet Alcoa engi- 
neered and developed for the U. S. 
Army Chemical Corps. The tall tubes 
to the right are Zuni missile outer 
shells. The pieces that resemble 
chess rooks are center sections of 
the Air Force's Bullpup missile. The 
drums are chemical shipping and 
storage containers for the armed 
forces. The cylinders on the left are 
ammunition rack tubes for Army 
Ordnance’s M-60 tank. 

cases, flotation spheres, jet fuel 
filter-separators and scores of other 
defense items Alcoa turns out by 
the thousands. 

UNMATCHED FACILITIES 
Alcoa's facilities for aluminum pro- 
duction are unmatched in the world. 
Nobody's worked with aluminum 
longer, using so many techniques, 
in so many plants. 

Alcoa's Press Department can 
draw, blank, form, pierce, notch and 
lock seam. Its Joining Section can 
spot, seam, flash and arc weld or 
rivet— no one is better equipped to 
specify joining techniques and 
proper alloys. Forming facilities in- 
clude the tools to bend, form, cut, 
drill, trim, bead and rout. Engineer- 
ing, finishing, testing, inspecting— 
Alcoa can help with everything from 
design to finish. How can you use 
this capability? Write: Aluminum 
Company of America, Jobbing Divi- 
sion, 1870-W Alcoa Building, Pitts- 
burgh 19, Pa. 

^ALCOA ALUAAINUAA 
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Cl 30E Has External Wing Tanks for Extended Range 

USAF-Lockhced C-130E Hercules transport lias a fuel capacity of 9.680 gal. with the 
addition of underwing tanks and can carry 17 tons of cargo across the Atlantic. The 
first C-130A is expected to enter operational service with Military Air Transport Service 
next March. First flight of the aircraft was last month. 


of 4S5 practice bombs arc released onto 
the range every working day. 

Sheehan's office has a liaison officer 
for each tactical and interceptor wing on 
base, a veteran pilot who flics with the 
unit, monitors its progress, recommends 
possible changes in weapon system de- 
livery techniques and generally assists 
in the over-all training program. 

Liaison officer for the 36th is Capt. 
Alonzo L. Ferguson, a former F-100 
instructor pilot, who must be able to 
cope with a wide spectrum of activities, 
ranging in scope from briefings on rules 
and regulations of the officers' club to 
assistance in instrumenting the range to 
handle F-103 radar approach runs. 

Whcclus itself is a vital link in the 
continued preparedness of I 'SAF units 
in Europe and could well become an 
increasing target in . the cold war 
squeeze. “All these units." Col. Coward 
says, "are pretty dependent upon us 
for maintaining their proficiency.” 
There is neither space nor weather for 
the task in Europe, and the time lost 
in returning to the U.S. for such mis- 
sions would be prohibitive. 

The question is. how long will 
Whcclus be allowed to remain? 

With USAF alrcadv pulling out of 
its other North African sites. Whcclus 
will soon become the lone Air Force 
base on this continent, and the con- 
sensus here seems to be that "the pres- 
sures to close us will increase.” 

Present Base Rights Agreement with 
the Libyan government was signed in 
1954. two years after the country be- 
came an independent nation, and. with 
luck, will continue in force until De- 


cember. 1970. A financial annex to the 
agreement was renegotiated in 1960, 
with the U. S. agreeing to pay the 
Libyan government S2 million a year 
in straight rental fees. The annex will 
be renegotiated again in 1964. “and I 
suppose the chances are very good that 
the price may go up again.” says one 
top Air Force officer here. 

The agreement per sc. however, is 
regarded as an “excellent” one bv Col. 
Stebbins W. Griffith, commander of 
Wheel us and its support 7272nd Air 
Base Wing. "It would be hard to 
negotiate one like it anvwhere else in 
the world today.” Griffith says. “It 
gives us quite a bit of freedom. ... I 
don’t, for instance, have to answer to 
any Libyan official as to what we do 
here just so long as we aren't violating 

Libyan Rule 

Griffith believes the problem of 
Whcclus' continued existence will be 
a relatively minor one so long as King 
Idris I. the present, and absolute, nilcr 
remains in power. Idris, who Griffith 
says is a staunch friend of the West, is 
71, however, and childless. His desig- 
nated successor is a 33-year-old nephew. 

Col. Griffith believes the nephew 
also may be a friend, others arc not so 
sure, and there is the added question 
of whether lie can exercise control over 
the divided political factions after Idris, 
the strongman, has passed away. Refu- 
gee political leaders in Cairo already 
are calling for Wheelus’ demise. 

Along with rental fees and the friend- 
ship of Idris. U.S. Mutual Aid funds 


and assistance teams help bind Libya 
to the West, but the problems are great. 
Nationalists resent the very idea of a 
foreign base and, despite continuous 
community relations efforts, the noise 
of jet aircraft is a constant irritant to 
the neighboring Arabs and to their 
camel and goat herds. 

Tire desert range encompasses a small 
section of a traditional camel trail, and 
the herders sec no reason why their 
paths should be diverted despite the 
obvious dangers involved and all the 
warnings thereof. 

Libya's geographical location is a 
handicapping factor in itself, bordering 
as it docs onto both Tunisia and Al- 
geria. two countries engaged in bitter 
struggles with France, and the Libyan 
port of Tripoli near here often is used 
as a headquarters by the Algerian rebels. 

The occasional crash can provoke a 
major incident. “If a plane hits a 
house, it's no use trying to explain 
that it wasn't done deliberately, and 
anyone appearing on the scene in a 
Axing suit is taking his life into his 
hands." one officer here says. 

And. there’s little doubt that the 
Libyans could make existence at Wh coi- 
ns untenable within a relatively short 
time if they really wanted to do so, 
since its supplv lines extend well be- 
yond the gates and into open, unpro- 
tected country'. 

Water, as one example, is supplied 
to the base from wells which, “almost 
without exception,” arc located off base, 
with the easily detectable pipes running 
above ground. The on-base supply is 
limited, and the Libyans “know they 
could put us out of operation verv 
quickly.” according to Col. Coward. 
Regular motor fuel and the diesel oil 
used to run vital base operations such 
as electrical generators also are supplied 
from the outside, normallv bv truck, al- 
though emergency land lines arc avail- 

The supply line for jet fuel and avia- 
tion gas. however, is more secure. Here, 
a pipeline extends from a Whcclus fa- 
cility into the sea where it can hook 
onto U.S. tankers. This line. Coward 
says, "can keep us from getting trapped 
here" when and if the time for such a 
contingency should ever arrive. 

Wheelus also is relatively unprotected 
from attack by any invading aerial force, 
relying primarily upon isolation and dis- 
tance for security, although a "limited 
intercept capability" is maintained with 
the interceptors here for training plus 
some base aircraft. Wheelus officials be- 
lieve a more elaborate defense system 
would yield little in actual protection. 
"We’re sitting out here all alone." one 
spokesman explains, "and there aren’t 
any contiguous defenses. Our radars, for 
instance, aren’t tied in with anyone 
else’s. and it would be impossible for us 
to have a really tight defense.” 
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Now, over 50 RCA silicon and germanium snitching devices 
provide comprehensive coverage of your logic-circuit needs for 
military and industrial data-processing equipment. 

This broad spectrum of RCA switching transistors and diodes can 
bring flexibility and economy to your new logic-circuit designs. In 
the practical working circuits shown, these devices can help you 
meet and exceed many of the exacting speed requirements of today's 
military and industrial computers. 

Here are some of the outstanding features of these versatile switch- 

• RCA 3907 2N404 . ..Extra rugged and reliable ... Produced under 
RCA’s Certificd-Reliability Premium Switching-Transistor Pro- 

• RCA 2N585 . . . Germanium NPN counterpart of the 2N404. 

• RCA 2N 1 30 1 ...High-speed germanium switching mesa transistor 
in TO-S package... minimum beta of 40, pulse repetition rates up 
to 10 Me. 

• RCA 2N697... High-speed, high-current silicon planar transistor. 


• RCA 2N705...Very high-speed germanium switching mesa type. 

•RCA 2N706...Very high-speed silicon planar switching transis- 
tor designed to meet MIL specifications. 

• RCA Developmental Type TA-l882...1ForWs fastest germanium 
mesa transistor. 

• NEW RCA 2DG00I. 3DGO0I ...Multiple arrays of two and three 
diffused-junction germanium computer switching diodes in TO-33 
package size. Typical recovery time 160 nanoseconds. 

Cali your RCA representative today for further information. For 
additional technical data, write RCA Semiconductor and Materials 
Division, Commercial Engineering. Section 1-II2-NN, Somerville. 
NJ. 




your equipment needs with a flying start — an arrange- 
ment that makes it possible for you to get full use from 
the commercial equipment you want, without burdening 
you with a large capital investment or the risks of 
obsolescence. And a Talcott Leasing Plan lets you choose 
and use the equipment you need without shrinking your 
working capital. If new equipment can add to your prof- 
its, it will pay to "Talk to Talcott.” 
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If you are a hardware-oriented engineer who enjoys the shirt-sleeved 
atmosphere of field assignments. General Dynamics | Astronautics 
has a number of important assignments in the activation of Atlas 
ICBM bases throughout the United States. The basic task is 
providing a wide range of technical assistance to the Air Force in 
bringing bases to operational capability. 

Base Activation Engineers function at the systems level in the instal- 
lation, checkout, and acceptance of ground support and missile- 
borne equipment. Specific requirements and locations of work are 
detailed on the back of this page. 

These positions provide stability, growth opportunity, and the 
satisfaction of working on a program which is not only technically 
advanced, but of vital significance to the security of the free world. 


For a prompt, confidential reply, 
use the attached Professional 
Placement Inquiry card or write 
to Mr. R. M. Smith, Industrial 

Relations A dministrator-Engineering, 

Department 130-90, 

5690 Kearny Villa Road. 

San Diego 12, California. 

to contact Mr. T. W. Cozine. 

General Dynamics \ Astronautics, 

1 Rockefeller Plaza, New York, 
telephone. Circle 5-5034. 


GENERAL DYNAMICS 



ASTRONAUTICS Gllllll ID 




ENGINEERS FOR BASE ACTIVATION 


DESIGN/LIAISON ENGINEERS 

Tasks involve liaison and design support work in 
connection with launch control equipment, propulsion 
systems, automatic programming and missile checkout 
equipment. A degree in mechanical or electrical engi- 
neering and systems experience desired. 

ENGINEERING WRITERS 

To prepare maintenance, operation, and inspection man- 
uals, and engineering proposals. At least two years of 
college engineering and 1-3 years of experience in this 
field desired. 


FIELD SERVICE ENGINEERS 

Assignments are for specialists capable of representing 
the company to the Air Force in technical aspects of 
the Atlas 1CBM. An engineering degree and field experi- 
ence desired. 

ELECTRICAL/ ELECTRONIC ENGINEERS 

Graduate engineers with field experience in launch 
controls, logic control systems, automatic checkout 
equipment, guidance and flight control, facility electrical 
power, electronic systems, R.F. systems, telemetering, 
landlines, or autopilots. 


For a prompt reply and a personal interview in your area, complete 
and mail the attached Professional Placement Inquiry today. If it 
has been removed, write to Mr. R. M. Smith, Industrial Relations 
Administrator-Engineering, General Dynamics \ Astronautics, Dept. 
130-90, 5690 Kearny Villa Road, San Diego 12, California. 


LIBERAL ALLOWANCES ARE PROVIDED 
MEN ASSIGNED TO FIELD OPERATIONS 


GENERAL DYNAMICS ) ASTRONAUTICS IS AN EQUAL OPPORTUNITY EMPLOYER. 


GENERAL 


DYNAMICS 
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Work Loss Cut Sharply at Missile Sites 


Washington— Labor-management har- 
mony reached a new high at U.S. mis- 
sile liases in the quarter ending Aug. 31, 
according to figures on man-days lost 
through strikes and other work stop- 
pages. 

The Missile Sites Labor Commis- 
sion, appointed by President Kennedy 
last May 26, reported that 768 man- 
davs were lost at Air Force missile 
bases in June, July and August of this 
year, compared with 34,377 man-days 
in tlic same period of 1960. 

These are the commission's month- 
by-month comparisons, with the 1960 
nian-days lost listed first and the 1961 
man-davs lost listed second: June, 33,- 
026 and 312; July, 442 and 250: August, 
909 and 206. 

Julius E. Kuczma, executive secretary 
of the commission, told Aviation 
Week the number of man-days lost in 
the quarter ending Aug. 31 is the lowest 
recorded for any three-month period 
since missile installations reached their 
present level of activity. 

The work of the labor commission 
plus the activity of union leaders and 
Air Force officers at the missile sites 
are generally credited with bringing 
about this new degree of harmony. 

Secretary of Labor Arthur J. Gold- 
berg, chainnan of the commission, re- 
cently told President Kennedy that this 
decrease in work stoppages proves the 

Crete testimony of the desire of labor 
and management to cooperate in mak- 
ing sure that work on our missile and 
space programs goes forward uninter- 
rupted." Sen. John L. McClellan 
(D.-Ark.), whose Senate investigation 
brought the work stoppages to public 
attention, is among those who have 
praised the effectiveness of the com- 
mission (AW May 22, p. 77). 

One of the first things the commis- 
sion did was to establish labor relations 
committees at each of the missile liases. 
Local union leaders, contractors and a 
mediator assigned by the Federal Media- 
tion and Conciliation Service sene on 

a dispute before it gets out of hand 
and results in a strike or walk-off. The 
committees also can refer problems up 
to the presidential labor commission 
level when necessary. 

C. J. Haggerty, president of the AFL- 
CIO Building and Construction Trades 
Department, told Aviation Week the 
presidential commission and on-site 
committees have provided long-needed 
machinery for settling disputes. Last 
year, he said, labor leaders tried to get 
such machinery but the Air Force took 
a hands-off attitude, and labor’s “one 
recourse was to go home." 


Until President Kennedy took the 
missile work stoppages under study, 
"no official of this government had said 
this missile program was an urgent one," 
Haggerty said. 

Such a high-level pronouncement was 
needed to assist international union 
leaders in their efforts to stop strikes, 
lie said. 

Kuczma said the cooperative approach 
to labor problems at missile bases repre- 
sents "a new concept of settlement that 
really works. . . . All parties found a 
crysfalization" when the labor commis- 

lishcd, he said, and we’ve got some- 
where to go now." 

A further impetus for resolving dis- 
putes at missile bases is the threat of 


legislation prohibiting strikes. Hag- 
gerty conceded this was a factor in re- 
ducing work stoppages, but said it was 

Sen. McClellan still intends to intro- 
duce such a bill, but it has no chance 
at all of receiving action at this session 
of Congress. 

Air Force has not involved itself di- 
rectly in labor disputes at its missile 
bases. But a spokesman said Air Force 
officers now work with the on-site corn- 
in' general, Air Force is displaying a 
new attitude toward labor problems 
by doing whatever it can to solve them 
without taking sides in the dispute, but 
no directive setting forth this new 
policy has been issued, he said. 



British Construct Blue Streak Boosters 


Sections of the dc Mavillnnd Blue Streak booster which will be used in the forthcoming 
European space program arc shown under construction at dc Havilland's Stevenage main 
assembly works. Blue Streak, which will be the first stage of the European launcher, is 
70 ft. long and 10 ft. in diameter. Forward tank holds 60 tons of liquid oxvgcn and behind 
that is another tank holding 26 tons of kerosene. Vehicle has no wings or fins; control 
is by gim baling the two Rolls-Royce RZ.12 engines (AW July 17. p. 57). Initially designed 
as a military weapon. Blue Streak was modified for its space launching role by redesigning 
the top bay to fit a second stage, the French Veronique. rather than a warhead. 
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Possible Rolls-Royce V/STOL tactical freighter would use Rolls-Royce RB.162 lift engines housed in wing pods for vertical flight. 
Power for horizontal flight is supplied by four turbojet engines of 15.000 lb. thrust each, podded dually under wing and barely visible 
inboard of lift engines. Model is positioned on a minor which reflects underside. 


Farnborough Models Show VTOL Concepts 



Supersonic Rolls-Royce V/STOL would have fonr 6,000 lb. thrust RB.162 lift engines housed internally behind hinged streamlining doors. 
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Blue Water surface-to-surface missile is shown with a framework mockup or the Argosy 660 transport, which would carry the missile and 
its launcher/transportcr/ computer vehicle. Blue Water is 25 ft. long and lias a range of up to 60 mi. Solid fuel rocket is incrtially guided. 


Tactical, Research Rockets Shown at Farnborough 



De Havilland Fircstreak air-to-air missiles are mounted on gunpack installations for English Electric lighter aircraft. 
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Two Vickers Vigilant anti-tank missiles are mounted in firing position on Ferret scout car (above, left). At right is closenp of the juncture 
of first and second stages of a tluee-stage Jaguar research rocket. Second stage is designed to separate on radio command at 80,000 ft. 



Australum-built Malkara anti-tank missiles are mounted in transport position on an armored launch vehicle which can carry four missiles. 
Vehicle is air transportable. Malkara, designed by Fairey Engineering, is built in government aircraft factories in Melbourne. 
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INTRODUCING THE NEWEST 
ASHLESS DISPERSANT OIL 
THAT’S BEEN FLIGHT-TESTED 
FOR OVER 15 MILLION 
ENGINE MILES! 



HUMBLE OIL & REFINING COMPANY 


<s>? 


Extensive flight tests by airlines and private 
Hots prove that this new ashless dispersant 
engine oil helps keep engines clean . . . 
thus reducing wear and oil consumption. 
In addition, because its additives are 
ashless, Esso Aviation Oil E does not 
induce spark plug fouling. As a 
result of the unusually high perform- 
ance characteristics of this new 
oil, only two grades are needed to 
provide the full viscosity range for 
piston engines in all seasons. New 
Esso Aviation Oil E has been cleared 
for use by every major U. S. aircraft 
engine manufacturer. For further in- 
formation, see your nearest Esso Aviation 
Dealer or write to us at 15 W. 51st Street, 
New York 19, New York. 






New British Executive Planes Displayed at Show 

Bogle 206, newest British executive aircraft, still was fitted with test equipment when shown at Farnboroilgll. The plane can carry five to 
seven passengers and is powered by two Rolls-Royce Continental 10470 260-hp. engines. B.206 is a prototype. 
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Mach 3 
Technology 


To predetermine in-flight 
stresses on an aircraft as advanced as the Air Force’s 
Mach 3 B-70 Valkyrie, it was necessary to make sweeping 
advances in the state-of-the-art of testing procedures. 

One way the Los Angeles Division of North American 
Aviation met this challenge was to build the largest, loud- 
est acoustical test chamber in the world. Here, a mam- 
moth 47 foot by 30 foot concrete loudspeaker horn can 
blast aircraft structural specimens with up to 170 deci- 
bels of noise. This is the equivalent of 54,000 five-tube 
radios going full blast, yet ingenious soundproofing keeps 
this noise to no more than a discreet whisper outside the 
lab. The noise inside the lab is so great that the heat 
generated could ignite fiber glass insulating material. 


Specimens up to 6 feet by 25 feet can be tested in the 
acoustical lab. It has the capacity for: progressive wave 
as well as reverberant sound fields; grazing or normal 
incidence specimen orientation; discrete frequency or 
random noise at sound levels up to 170 dbs; thermal 
environment testing from — 100°F to + 1200°F ; fre- 
quencies of 50 to 10,000 cycles per second. This is indeed 
a remarkable facility for acoustical testing, fatigue test- 
ing, and vibration testing. 

This giant acoustical laboratory can not only carry out 
testing on tomorrow’s Mach 3 aircraft, but can perform 
tests on aerospace craft still ten years from reality. The 
lab is only one of the many that the Los Angeles Division 
has developed to conquer problems of space age flight. 


Torturing aircraft structures with the world’s largest 
“gramaphone” 


Builders of the B-70 Valkyrie 

THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION 


PRODUCTION BRIEFING 


LONG RANGE INPUT/1794 


Kainan Aircraft Coq>. has begun ne- 
gotiations with the Navy for purchase of 
the Naval Weapons Industrial Reserve 
Plant. Bloomfield, Conn. Kainan has 
been building helicopters at the plant 
since 1951, presently is using it to pro- 
duce and flight test H-43Bs for USAF 
and HU2K-ls for Navy. Building, with 
approximately 500,000 sq. ft. of floor 
space, represents almost one third of 
Kaman's total operating facilities. Also 
included in the negotiations arc a 
5,000-ft.-plus helicopter strip and an 
administration building. Navy has 
quoted a price of 54,227,156. 

General Motors’ Allison Division will 
continue to produce first-stage engine 
eases for USAF Minuteman ICBMs 
under a $10,935,000 contract from 
Thiokol Chemical Coq>. 

The Martin Co.'s Orlando Division 
has received two Army contracts obligat- 
ing an additional S21 million for con- 
tinued work on the Pershing missile. 
Contracts call for continuation of the 
test and reliability program and for sub- 
sequent production of missiles for deliv- 
ers- to combat units. Army spokesmen 
said formalized contracts including addi- 
tional funding will be awarded in the 
near future. 

Verson Allstcel Press Co., Chicago, 
will ship a 41,000-ton capacity hy- 
draulic press to Grumman Aircraft 
Engineering Corp.'s Bethpage. Long 
Island. N. Y.. facility. Press, designed 
for use in forming aircraft and missile 
components, lias delivered 63,000 tons 
forming capacity in tests. 

Telecomputing Corp., Los Angeles, 
will supply mobile cooling systems to 
North American Aviation's Autoneties 
Division and Northrop Corp.'s Nor- 
tronics Division for use with assembly 
and checkout procedures of Minute- 
man and Skybolt guidance systems, rc- 
spcctivelv. Both contracts total more 
than S 300,000. 


The Rucker Co.. Oakland. Calif.. 

ufacturc and install a centrifuge accel- 
eration test machine for Sandia Corp.'s 
laboratory in Livermore, Calif. Ma- 
chine will be designed to simulate envi- 
ronmental g-forces in rocket accelera- 
tion and flight and will be used to test 
missile components. 

Thiokol Chemical Corp.'s Reaction 
Motors Division, Denville, N. J., has 
received a $1,033,000 production con- 
tract for Model LR 62 RM-2 packaged 
liquid rocket engines to power Navy’s 
Btillpup B air-to-surface missile. 


News of the recapture of Cond6 from the Aus- 
trians was sped to the French Revolutionary 

Claude Chappe's amazing t6l6graphe aSrienne, or 
relay aerial telegraph, Sept. 1, 1794. A new era 
in rapid communications had begun. 

Today, instantaneous and completely reliable 
Electronic Communications insure the immedi- 
ate and continuous interchange of intelligence 
throughout the Free World. ECI is proud of its 
initiative and responsibilities in the design, devel- 
opment and manufacture of high precision elec- 
tronic equipment to the critical specifications re- 
quired in various aerospace and surface roles vital 
to our National Defense and to scientific achieve- 
ment. An example is ALRI— Airborne Long Range 
Input— a program where ECI communications and 
data link equipment fill an integral and essential re- 
quirement in linking USAF's advanced early warning 
system to SAGE— our continental defense network. 
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INTRODUCING... 


EECO’S 1-MC ALL-WELDED 




33(600)42304, 


Navy Contracts 


Following is a list of unclassified con- 
tracts S2 5.000 and over as released by 
the Aviation Supply Office. U. S. Navy. 
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SAFETY 


CAB Accident Investigation Report — Part II: 


Learstar Crash Prompts Deicing Restudy 


(This is Ihe conclusion of a Civil Aero- 


on the crash during a snowstorm of a John- 
son and Johnson, Inc., Learstar near Woon- 
socket, R.L, on Dec. IS, 1958. The first 
part of the report, which appeared in Avia- 
tion Week Sept. 11, p. I OS, described how 
the Learstar took off from Linden Airport, 
N.J., lor what was planned to be a nonstop 
flight to Logan Airport at Boston, Mass. En 
route the pilot advised that the right engine 
was inoperative, the propeller feathered, and 
declared an emergency Approximately 11 
min. later the aircraft crashed — Ed.) 

Available meteorological data indicated 
that the temperature on the route at flight 
level from Linden. N - . to the accident 
site ranged from —SC to —10C through 
Connecticut and from about — 3C to 
— 5C through Rhode Island and eastern 
Massachusetts, and that the air was very 
near saturation. The freezing level from 
northern New Jersey to New England was 
at the surface except in the vicinity of Nan- 
tucket. where it was at 1,600 ft. 

Winds Aloft 

Winds aloft measured at 0700 by U. S. 
Weather Bureau stations at Idlewild and 
Nantucket show that at 5,000 ft. the winds 
at Idlewild were from 220 deg. at 18 kt. 
backing to 190 deg., 17 kt., over Nantucket. 
At 4.000 ft. the winds were from 230 deg., 
17 kt.. over Idlewild backing to 130 deg. 
at 13 kt. over Nantucket. 

At 0855 the Weather Bureau filed the 
following inflight icing reports for teletype 
transmission by the FAA: 

A Convair over Greenfield, Massachu- 
setts, reported picking up ice at 6.000 ft 
at 0846. 

A Convair reported picking up a moderate 
to heavy load of ice between Providence and 
Bradley' between 0800 and 0S30 at 6.000 ft. 
and climbed to 9,000 ft. to get out of it. 
The aircraft still had three to four inches of 
ice after landing at La Guardia. 

At 0910 the following reports were filed 
for transmission: Between 0730 and 0800 a 
Convair reported both rime and dear ice 
from 6.000 ft. on up between Westboro 
and Albany. A DC-6 over Hartford at 
0841 reported light icing from 6.000 ft. 
on up. 

The U. S. Weather Bureau forecast for 
northeastern New York, New England, and 
the coastal waters prepared by the Boston 
Office and valid from 0800 to 2000 called in 
part for layered clouds from 2,500 to 18,000 
ft., with intermittent light snow and condi- 
tions variable to ceilings of 600 to 1.000 ft., 
visibilities 1 to 2 mi. in snow. The freezing 
level was expected to be at or near the 
surface and light icing was anticipated in 
the clouds. 

For the period from 0600-1600 the Bos- 


ton terminal was forecast to be: "Ceiling 

3.000 ft. overcast, visibility 7 mi. occasionally 
ceiling 2,000 ft., sky obscured, visibility 3 
mi., light snow'." At 0720 this was amended 
by a forecast indicating conditions occasion- 
ally "Ceiling 1,200 ft., sky obscured, visibil- 
ity U mi., light snow till 15E.” 
Amended Forecast 

At 0940 the Boston terminal forecast, 
again amended for the period until noon, 
called for: "Ceiling 600 ft., sky obscured, 
visibility 1 mi., light snow, wind north- 
nortlnvcst 12 kt.. variable to ceiling 100 ft., 
sky obscured, visibility t mi., moderate 

The Weather Bureau office at Boston 
issued a flash advisory at 0350 valid till 
0750 indicating: "Northeastern New York, 
Vermont, southern New England, southern 

r^OcT^f t.'^^slbil Hy ll occnsion”| S y 0 belo\s- 'Tnri. 
These conditions gradually spreading 
through New Hampshire." 

The Weather Bureau office at Idlewild 
issued a flash advisory at 0400 valid till 
0800 indicating "patches of stratus with 
ceilings occasionally below 1,000 ft., over 
southeastern New York, New Jersey and the 

At 0740 the Boston office issued another 
flash advisory for New England, north- 
eastern New York, and the coastal waters 
calling for "Ceilings frequently below 1,000 
ft., visibility frequently below 3 mi. Valid 
till 1 1 50E." 

The Idlewild office at 0830 issued another 
flash advisory indicating: "Ceilings below 

1.000 ft., visibilities variable to below 1 mi. 

and eastern coastal water. Valid till 1 1 30E.” 

The aircraft flight log for this flight was 
recovered from the wreckage, and although 
damaged indicated that the true airspeed 
was 215 kt. and the ground speed from 
Poughkeepsie to Hartford was 240 kt. The 
log also indicated that the crew had re- 
ceived the 0900 Boston weather, and that 
the indicated outside air temperature had 
increased to — 2C. 

The examination of the structures and 
powerplants of N 37500 revealed no evi- 
dence of inflight failure, or malfunction of 
the aircraft, or of its systems or components. 
It was evident that the No. 2 engine was not 
turning at impact and its propeller was 
feathered. The No. 1 engine was rotating 
at impact and its propeller was not feathered? 

Examination of both engines revealed no 
evidence of any inflight failure or malfunc- 
tion. Both left and right engine carburetor 
heat doors were in the “full hot” position. 

At the flight altitude of 5,000 ft. the 
aircraft would have been on instruments 


commencing in western Connecticut and 
would have remained on instruments dur- 
ing the remainder of the flight. During that 
portion of the flight from central or eastern 
Connecticut to the crash site moderate to 
heavy snow would have been encountered. 
Available meteorological data indicate that 
the temperature at flight altitude would 
have been in the -10C to -SC range 
through Connecticut, and in the — 5C to 
— 3C range through Rhode Island. The 
latter range of temperature is considered 
particularly favorable for ice formation. The 
data also reveal that temperatures were 
at or below freezing at all levels over most 
of southern New England and that the air 
was near saturation at flight altitude. With 
such a combination of temperature and 
moisture the aircraft would have cncounterd 
heavy icing conditions from eastern Con- 
necticut to Rhode Island. 

Deficiency Cited 

Icing of this magnitude was not antici- 
pated in the pertinent U. S. Weather 
Bureau forecasts, nor was it anticipated by 
the National Weather Forecasting Corp., 
whose chief meteorologist briefed the pilot 
prior to departure. The failure to ade- 
quately predict the intensity of icing condi- 
tions was a deficiency on the part of the 
forecasters concerned at both the U. S. 
Weather Bureau Airport Station at Boston 
and the National Weather Forecasting 
at Newark. 

pattern of three hourly pressure falls 
along tne coast, warming aloft indicated by 
snow grains and snow pellets reported at 
various southern New England stations, as 
well as rapidly deteriorating ceilings and 
visibilities should have alerted both the 
Weather Bureau and the private forecasting 
firm to the likelihood that the low pressure 
center was intensifying and moving north- 
ward more rapidly than was anticipated and 
that the center was nearer to the coast than 
indicated on the early morning charts. 

Weather Bureau forecasts, particularly the 
flash advisories, including those issued before 
Capt. Sable's departure, did warn of ceilings 
below 1,000 ft. and visibilities below 3 mi 
in snow over New England. Nevertheless, 
these advisories were not brought to the 
captain's attention by the National Weather 
Forecasting Corp. and the failure to do so 
also represents a deficiency in the briefing 
service provided. 

While these flash advisories did call atten- 
tion to low ceilings and visibilities, there was 
no mention of moderate or heavy icing con- 
ditions even though these conditions were 
reported by pilots prior to 0900 and did 
meet the criteria for issuance of, or inclusion 

At 0720 the Weather Bureau Office at 
Boston issued an amended forecast for Bos- 
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ABOARD A 
RADAR PICKET 
PLANE 


tP mr 


... a new Eastern cooling 
system helps to keep the 

Philco APS-103 search radar on the lookout for bogies 
and bandits. The liquid cooling unit has a capacity 
of 1600 watts, but weighs only 15 lbs., and fits into 
a compact 5-9/32" x 9-7/8" x 7-7/8" volume. De- 
signed for operation to 50,000 feet, it features an 
ingenious internal manifold which makes for sim- 
plicity, reliability, and which eliminates most internal 
connections. If you need efficient, miniaturized light 
weight cooling units for airborne electronics cooling, 
call on Eastern. Eastern is your perfect source for 
liquid tube cooling units for capacities 
_ from 50 to 20,000 watts. 

/ EASTERN INDUSTRIES 

100 Skiff Street, Hamden 14, Conn. 




West Coast Office: 
4203 Spencer St., 
Torrance, Calif. 


PROBLEMATICAL RECREATIONS 84 



Digital circuit designers, route yourselves to our Canoga Park 
facility. There, our Data Systems Division has need of men expe- 
rienced in solid state circuit design related to real time data proc- 
essing systems. Your talents may ftnd expression in the application 
of advanced techniques to the design and development of air- 
borne and ground-based data handling and display systems. See 
Mr. M. B. Osburn. 

answer to last week's problem: When completed the hole 
will be 1 O’ 6" deep. X = depth now, 70 — X = height above now, 
3X = finished depth = 70 + 2 (70 - X) 3X = 126 = 10' 6". 
Qualified applicants will be considered regardless of race, creed , color 
or national origin. 

m LITTON SYSTEMS, INC. 

Beverly Hills, California 


ton. Providence, and other terminals reflect- 
ing a more rapid deterioration of conditions 
than originally anticipated and at 0940 again 
amended a considerable number of forecasts 
for terminals within its area of response- 

The National Weather Forecasting Corp. 
made no effort to contact Capt. Sable prior 
to takeoff with weather information addi- 
tional to that given in his briefing despite 
the fact that before 0800 and within just a 
few minutes after 0800 there were available 
by teletype numerous indications of de- 
teriorating conditions which were especially 
significant owing to the known presence of 
the northward moving low pressure system 
off the coast. 

Reporting Point 

The flight operated routinely over the 
assigned airways until it reached the vicinity 
of the Sterling Intersection. This reporting 
point is located at the junction of Victor 
167 and Victor 16 Airways, and is approxi- 
mately 53 naut. mi. southwest of the flight's 
destination, Boston. Mass. 

The aircraft flight log showed a true air- 
speed of 21 5 kt. and 3 ground speed of 240 
kt.. indicating an effective 25 kt. tailwind. 
Applying the ground speed of 240 kt. that 
also resulted From a study of the flight's 
en route progress between Poughkeepsie 
VOR and Hartford VOR, the aircraft was 
some 6 min., or approximately 24 naut. mi., 
past Hartford VOR and 1 1 mi. from the 
Sterling Intersection at 0919 when the flight 
attempted to establish contact with the 
Boston Center, on the assigned frequency. 

Upon initial contact with the Center, 
there was difficulty in establishing com- 
munications. The Boston Center controller, 
responsible for controlling traffic m the 
sector being traversed by N 37500, stated 
that the communication frequency was over- 
loaded at the time because of the heavy 
traffic. At approximately 0920 communi- 
cation was established and the flight re- 
ported that it had lost power on the right 
engine and was declaring an emergency. 
The flight at this time was approximately 
S naut. mi. from the Sterling Intersection 

Login Airport at Boston. 

Capt. Sable was well qualified m the 
Lcarstar and had acquired a considerable 
amount of instrument experience. In addi- 
tion to his pilot ratings, he also possessed 
a mechanic's certificate with airframe and 
powerplant ratings, and a ground instruc- 
tor's (powcrplants) certificate. He was 
aware of the company procedures for the 
use of carburetor air preheat and carburetor 
alcohol, which were substantially in accord 
with the recommendations of both the 
engine and aircraft manufacturer. 
Carburetor Preheat 


It is reasonable to asumc that the crew 



icing can occur virtually instantaneously, or 
may be progressive over a period of time 
depending on the atmospheric conditions 
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encountered and the type of carburetor 
icing being experienced. In this connection 
it should be noted that induction system 
icing, while utilizing partial carburetor air 
preheat, was not uncommon in the Lcarstar. 
The chief pilot for Johnson and Johnson 
stated that this was a situation that had been 
previously encountered, and was the reason 
for the detailed procedures for the use of 
carburetor alcohol if carburetor icing was 
experienced while utilizing preventive pre- 

He further stated that while they con- 
sidered the heat rise inadequate, and had 
made several modifications to the carburetor 
air inlet system to os-ercome this supposed 
deficiency, they had never considered the 
lack of heat rise to he critical since the air- 
craft was also equipped with carburetor 
alcohol. Carburetor alcohol was not a re- 
quired item under the certification of this 
aircraft, but svhen incorporated in the sys- 
tem provides an additional means of elimi- 
nating carburetor and carburetor screen ice. 

Tile procedures used by the cresv of 
N 37500 had been adequate in previous en- 
counters with carburetor icing conditions, 
and up to the point of failure the crew 
would have little reason to believe that they 
would not be effective in this instance. The 
use or non-use of the alcohol system, or 
whether it did or did not function could not 
be determined, since the solenoid valves re- 
turn to the "closed” position when 
dc-cncrgizcd. 

Upon failure of the right engine to pro- 
duce power, the pilot was faced with the 
decision of continuing to Boston in accord- 
ance with his flight plan, or selecting a suit- 
able alternate airport. He chose to con- 
tinue to Boston. In making the decision he 
would consider, among other factors, the 
icing conditions he had just passed through, 
the icing condition he was in, and the prob- 
able icing conditions ahead. Ihe severity 
of tile carburetor icing conditions ahead 
were unknown to the pilot. However, to 
reverse course, in order to proceed to an 


area to the west would require that the 
flight return through or remain in know-n 
icing conditions which had produced failure 
of one engine. At reduced speed on single 
engine and faced with an apparent 25 kt. 
headwind, the aircraft would remain in this 
area of icing conditions for a period of time 
approximately twice as long as had been 
sufficient to produce failure of the right 
engine. 

Pilot's Estimate 

A rapid estimate by the pilot of the time 
to continue to Boston, as compared to pro- 
ceeding to another suitable airport, would 
indicate that there was little choice. (Logan 
Airport is served by an ILS, has radar serv- 
ice, and the approach could be made 
straight into a 10,000-ft. runway.) The 
flight log showed that the flight was in 
receipt of the 0900 Boston weather which 
was 1,000 overcast, 4 mi. visibility in light 
snow and smoke. This information had 
been secured within a matter of minutes 
before the pilot declared his emergency. 
Upon declaring the emergency and stating 
his desires, he was cleared by Boston 
ARTCC direct to the Boston ILS outer 
marker and advised, “We'll have a further 
altitude for you shortly.” In view of the 
short time the pilot had in which to assess 
the various factors, the Board believes that 
there is little basis upon which to criticize 
the pilot for his decision to continue to 
Boston. 

Assuming that the ground speed was con- 
siderably less after the power loss of the 
right engine, it is logical to conclude that 
the flight was proceeding in a northeasterly 
direction on course from Sterling Inter- 
section, and was approximately 10 naut. 
mi. northeast of Sterling at 0926 when the 
crew reported intermittent power loss on the 
left engine. The flight continued on course 
for approximately another 8 mi. where it 
crashed. 

There is no doubt that the right engine 
ceased to develop power and the propeller 


was feathered. Subsequent to the shut- 
down of the right engine, the crew advised 
of power loss on the left engine, and inter- 
mittent operation of this engine is con- 
firmed by several ground witnesses. There 
was no physical failure of the engines, pro- 
pellers. or accessories. Both carburetor air 
heat doors were found in the "full hot" 
position. The facts indicate induction svs- 
tem icing, and it is concluded that this was 
the cause of failure of both engines to pro- 
duce power. 

As previously stated, new evidence which 
came to light after issuance of the Board's 
report on Sept. II. 1959, indicated that 
considerable stratification existed in the 
Lcarstar carburetor air induction system. 
While stratification is not a new problem, 
and exists to some degree in most large air- 
craft engines, subsequent official tests con- 
ducted by the Federal Aviation Agency 
showed that the degree of stratification in 
the Learstar carburetor air induction system 
was unacceptable. 

Temperature Control 

The controllability of carburetor air 
temperature (CAT) in order to prevent 
carburetor icing in the Learstar is accom- 
plished by maintaining a temperature of up 
to 3SC on the cockpit carburetor air temper- 
ature instrument. A maximum limit of 
38C for continuous operation is specified 
by the engine manufacturer. "Continuous 
operation” is defined by one major aircraft 
manufacturer as being not over 30 sec. 0 
If this temperature is exceeded, detonation 
may occur which can lead to rapid failure 
of the engine/ There is no indication m 
the cockpit of the carburetor air heat door 
position on Learstar. The indicated CAT 
is the only information available to the 


Curtiss Wright Corp- 
’Technical Information Bulletin, Bureau ol 
Snfety Investigation, Civil Aeronautic! 



Fuel Vapor Ignites in C-46 

Fuel vapor in the leading edge areas of the left wing exploded when the No. 
1 engine of a C-46 transport owned and operated by SAM. a Colombian airline, 
was started. Accident occurred recently at Tocumcn Airport, Panama. It was 
reported that no fire occurred after the explosion. 
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Do you share his driving determination to know? 



An unsolved problem is a nagging challenge to him. The word "impossible" is an impertinence. 

Are you cut from the same cloth as this man? Then come to Northrop where you can work in 
the fringe of the future on such projects as space guidance and astronertial navigation systems, 
aerospace deceleration and landing systems, magnetogasdynamics, in-space rescue, repair and 
refuelingtechniques, laminar flow control, automatic test equipment and world-wide communications 
systems. 

More than 70 such programs are now on the boards at Northrop, with many challenging problems 
still to be solved, and new areas of activity constantly opening ay a qTIJ n n 
upforcreative research. Whatever your specialty, drop us a line NUUi I llllyr 
now if you want to find out more about the Northrop challenge. N0R,HR0R 
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EMPLOYMENT OPPORTUNITIES 



A MAJOR FACTOR OF BOEING'S VERTOL DIVISION 


The Vertol Division constantly strives for further improvement in the flight stability of its Twin-Turbine powered 
tandem transport helicopters. For example, a stability augmentation system provides dynamic stability about all 
three axes. Flight tests show that the pilot can fly "hands off" for extended periods of time in cruise, hover and 
partial power descents. Stability is one reason why Vertol helicopters are in great demand both at home and 
abroad for scores of military and commercial uses. 

Job stability, too, is an important objective of Vertol. Here is a working environment where superiority of product 
performance is already an established fact and will continue to be. Research and development go on unceasingly 
at Vertol, a division of one of the world’s foremost aerospace manufacturers, an equal opportunity employer. 


Some Of The Outstanding Opportunities Now Open At 
FLIGHT TEST INSTRUMENTATION. Design, install and cali-' 
brate flight test instrumentation. Magnetic tape, data 
analysis and telemetering experience required. 

AIRFRAME. Airframe design experience including initial 
design layout and production drawing. 

STRESS. Transmission and/or aircraft structures experi- 
ence. 

FLIGHT TEST OPERATIONS. Preparation and coordination of 
test programs including analysis of flight test data. 

ELECTRICAL. AC and DC power generating and distribution 
system design. 

ROTOR. Aircraft mechanical design experience with highly 
loaded oscillating mechanisms and forgings. 

RELIABILITY. Establish reliability programs for various proj- 
ects consistent with customer and company requirements. 


Boeing's Vertol Division: 

EQUIPMENT. Design and installation of heating and venti- 
lating systems, aircrew accommodations, cabin interiors 
and auxiliary systems. 

CONTROLS AND HYDRAULICS. Design and analysis of 
aircraft control system and/or analysis and installation 
of hydraulic controls. 

TRANSMISSION. Creative design of gears, bearings, 
clutches, shafting, lubrication, etc. Knowledge of stress 
analysis required. 

BLADES. Experience in sheetmetal fabrication techniques 
and structural adhesives. Background in vibration and 
dynamic analysis fundamentals or previous experience in 
blade design. 

POWERPLANT. Design and installation of power plant 
systems including auxiliary power plant. 

DYNAMICS. Experience in theoretical analysis for ad- 
vanced design studies on helicopters and VTOL aircraft. 


Each of these positions requires an appropriate degree plus directly related experience, and offers 
an attractive salary. Boeing’s Vertol Division is located in suburban Philadelphia. Forward your resume 
in complete confidence to: Frank J. Skahill, Professional Employment Department, Box No. E-104. 
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EMPLOYMENT OPPORTUNITIES 



IBM mathematicians and programmers are doing work today that will 
still have meaning years from now. 

They are, for example, teaching computers to work out proofs for 
theorems in Euclidean geometry. They are applying new techniques to 
problems in symbolic logic originally outlined by Russell and White- 
head. They are crossing into frontier territory in the fields of automatic 
storage allocation . . . design automation . . . multi-programming . . . lexical 
processing . . . and in almost every other area of applied and applica- 
tions programming. 

IBM regards programming and programming research as essential to 
its future growth. At IBM, mathematicians and programmers have at 
their disposal the machine time they need for the full development of 
their ideas. And they have before them unusual opportunity for pro- 
fessional growth and personal advancement. 

If you'd like to know more about the stimulating and rewarding work 
at IBM, we'd like to hear from you. All qualified applicants will receive 
consideration for employment without regard to race, creed, color or 
national origin. Write to: 

Manager of Technical Employment, IBM Corporation, T 

Dept. J-3, 590 Madison Avenue, New York 22, N. Y. JTl 



SELLING OPPORTUNITY AVAILABLE 



"Put Yourself in the 
Other Fellow's Place" 


TO EMPLOYERS 
TO EMPLOYEES 



helpM ^ coopercnfon 5 between 
ers ond employees. 




more useful to 
onsiderotion. 


McGRAW-HILL PUBLISHING CO., INC. 

330 West 42nd St., New York 36, N. Y. 
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new avenues of creative 
engineering at Sikorsky Aircraft 



Division of United Aircraft Corporation 
STRATFORD • CONNECTICUT 
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EMPLOYMENT OPPORTUNITIES 



An important 
for a mechani- 
d 


ENGINEER 


position is open 
cal engineer to 
develop trans- 


ducer computer packages used for supplying basic 
dynamic data with extreme accuracy. 

This work also involves synthesis of transducer outputs to 
compute information such as true angle of attack and yaw, 
free stream static pressure, rocket or jump angle and absolute 
air density at flight altitude. 

Valuable experience would include the utilization of air data 
for armament, fire control and autopilot; jet engine pressure 
ratio indicators and engine inlet controls. 

At least three years experience is necessary, and an MS 
degree is highly desirable. Location of this assignment will be 
in AiResearch’s new electronic-electromechanical facility. 

U.S. citizenship or previous security clearance required. 
Garrett is an “equal opportunity” employer. Send complete 
resume to Mr. Thomas Watson. 


CORPORATION 


fli Research Manufacturing Division 


9851 So. Sepulveda Blvd., Los Angeles 45, California 
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Bausch & Lomb has recently organized an autonomous Military Products 
Division in further recognition of the emergence of optics as a full fledged 
participant in systems engineering. Now the historic stability of the optical 
business is being integrated with the dynamic advance of the Space Age — 
an age in which optical systems will play a dominant role. 


We, at Bausch & Lomb, feel an exciting challenge for engineers and scientists 
exists in fitting our acknowledged optical capabilities into the unusual needs 
of this era. An essential ingredient in this process is the blending of physics, 
mechanics and electronics with our unique accumulation of optical, scientific 
and manufacturing knowledge. 


E.E.’s, M.E.’s and Physicists with three or .more years experience and 
a desire to explore these exciting areas of research, project and design engineering 
are invited to submit their resumes to H. A. Frye, Professional Employment, 
Bausch & Lomb Incorporated, 12 Bausch Street, Rochester 2, N. Y. 


BAUSCH & LOMB 
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CLASSIFIED 


Searchlight Section 



FOR SALE 

LEASE OR LEASE-PURCHASE 


1049H SUPER CONSTELLATION AIRCRAFT 



PR1TT S WHITNEY 
R2800 CB1G/17 Engines 


SALE or LEASE 

10 DC-4 AIRCRAFT 
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■ Leakproof Coupling 

for High-Performance Systems 


DYNATUBE 

A NEW DYNAMICALLY SEALED TUBE CONNECTION BY RESISTOFLEX 



RESISTOFLEX 


COMPLETE SYSTEMS FOR CORROSIVE SERVICE 


IER SOLUTIONS FOR HUNDREDS 
iHANICAL SYSTEM APPLICATIONS 



HFX TYPF<5 

■ ■ ■ LO esNA hex nut thread sizes 
range from a miniaturized 0-80 through standard SAE 
l 1 / 2 "-12 — and up. Designers have a choice of two types 
of reliable self-locking devices— depending on opera- 
tional temperatures. Both types have received military 
approval and most parts are produced in carbon and 
stainless steels. 

For temperatures up to 250° F., the high-reuse nylon 
insert type is recommended. For temperatures of 
550° F. or 900° F. and higher, the all-metal offset 
closure provides excellent self-locking results. Nylon 


insert nuts can be reused a minimum of 50 times on a 
standard screw and still retain locking torque. Nylon 
will not gall bolt threads or peel cadmium from the 
screws to foul or short vital circuits. Its dielectric 
strength and volume resistivity are extremely high. 
Nylon caps, available in most configurations, prevent 
“corona” effect, seal bolt ends, protect wires from 
chafing on bolt edges. 

All-metal nuts using ESNA’s ellipt;ically offset lock- 
ing device provide excellent re usability because of their 
high hardness. 



CHASSIS TYPES Clinch types fasten 

to chassis or console by single hole mounting. Avail- 
able in standard sizes and in new miniature flush 
mounting types; both all-metal for 550° F. tempera- 
ture and with special nylon inserts for 350° F. oper- 
ating environments. Also a new floating clinch nut which 
gives the economy of single hole mounting plus float 
to compensate for minor screw or component mis- 
alignment. Both standard and miniature clinch types 
are available with nylon caps. For other “black box” 
uses there are miniature right-angle “floaters," heavy 


duty fixed anchors for drawer slides. There is also type 
LH4786, a new captive washer electric terminal nut. 

The new ESNA catalog no. 960 shows the hundreds 
of configurations— with nylon inserts, nylon caps, or in 
all-metal designs— of ELASTIC STOP® nuts that are 
available as standard parts. Why not send for your copy 
today? We'll be glad to send sample nuts for testing, 
too. Just specify type and size. Write: Elastic Stop Nut 
Corporation of America, 2330 Vauxhall Road, Union, 
New Jersey. Dept. 560-925. 


ESNA)> ELASTIC STOP NUT CORPORATION OF AMERICA 





